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PREFACE. 


TH  E  quick  Sale  of  the  firft  Impreflioa 
of  this  Work,  is  a  fatisfadiory  Proof 
of  its  Utility  to  the  Public ;  and  the  urgent 
Pemand  for  it,  which  ftill  continues,  is  the 
Reafbn  of  this  Second  Edition.  The  Errors 
of  the  firft  have  been  carefully  correfted, 
as  well  of  the  Plates  as  of  the  Letter-Prefs, 
There  is  alfo  added  a  Table  of  Contents; 
and  a  copious  Index  to  each  Volume.  Some 
Paflages  have  been  altered  for  the  better; 
but  no  confiderable  Additions  have  bee4 
made,  in  Juftice  to  the  former  Purchafers* 
The  principal  Improvements  I  have  made  ia 
thefe  Subjefts  fince  their  firft  Publication^ 
have  been  in  a  New  Orrery,  Micro- 
scope, and  Clock  ;  the  Orrery  and  Qock 
I  have  already  publifhed  the  Defcription  and 
Ufe  of,  with  a  Copper-Pkte  Print  of  each ; 
alfo  a  fhort  Sketch  of  the  Microfcope,  undet 
the  Title  of  the  Pofydynamic  Microscope, 

^Cftufe 
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bccaufe  to  each  Objc<ft  Lens  there  are  given, 
l>y  this  new  Conflniftion,  fevcrai  different 
magnifying  Powers.  I  propofe  to  give  a 
further  Account  of  this  Microfcope>  and  a 
great  many  curioiis  Copper-Plates  of  Micro- 
Icopic  Objects,  whichj  together  with  the  abovC" 
mentioned  Pieces,  and  my  Optkal Eff'ays^  will 
make  a  Third  Volume*  that  may  be  pro- 
perly confidcred  as  fupplemcntal  to  the 
Gi^^iiemiin  and  La^fs  Philosophy  j  and 
will  probably  be  the  laft  Effort  1  may  ever 
make  of  rendering  my  Lucubrations  (in  this 
AVay)  fcr/iceable  to  the  Public. 
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THE 
YOUNG  GENTLEMAN  and  LADY'S 

PHILOSOPHY^ 

DIALOGUE    L 

INTRODUCTION. 

Euphrofym* 
T^EAR  Ckonicus^  I've  been  To  zStSb^  with  tha 
I  3  pleafii^  Difcourfe  you  entertained  us  with  laft 
Night,  that  I  know  not  which  is  greateft,  my  Joy  in 
feeing  fo  near  a  Relation  after  fo  long  Abfence  at  College, 
or  the  Happinefs  I  conceive  will  redound  to  me,  and  the 
Family,  from  the  great  Abilities  and  Improvements  you've 
there  acquired. 

CUonicus.  Dear  Euphrojpny  as  I  have  been  very  in:* 
duftrious  in  improving  my  Time  and  Talents  at  College; 
fo  if  any  Satisfadion  or  Happinefs  refult  from  thence  to 
any  Perfon,  and  efpecially  to  yoiirfelf,  dear  Sifter,  I  fhall 
think  myfelf  highly  compenfated«  Your  remarkable  Dif- 
pofition  to  reading,  I  fee^  with  the  greateft  Pleafure,  ha^ 
given  you  an  elegant  Tafte,  and  rendered  you  capable  of 
.underftanding,  and  ^converilng  with  Perfons  on  fuch 
Subjects  as  come  but  too  rarely  on  the  Carpet  in  any 
Converfation,  efpecially  that  of  your  Sex« 

Euphrof.  I  fuppofe.  Brother,  you  intend  to  makt  me  a 
Compliment :  Indeed  I  love  r^ing  very  much,  but  wifh 
I  were  more  capable  of  improving  by  it,  Philofophy,  1 
mean  the  Knowledge  of  natural  Things  in  general,  is 
what  I  (hould  be  greatly  pleaf^d  in  the  Study  of,  were  it 

Vol.  L  B  p^t 
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not  (a  difficult  a  Science*  I  was  charmed  with  the  bcauti* 
ful  Sketches  you  gave  the  Company  Yellerday  of  fome 
Paris  of  rt. 

Ck^fi.  Philofophy  is  the  darling  Science  of  every  Man 

of  Senfe,  and  is  a  peculiar  Grace  in  the  Fair  Sex  ;  and 

,  depend  on  it.  Sifter^  it  is  now  growing  into  a  Fafhion  for 

I  the  Ladies  to  ftudy  Philofophy  5  and  I  am  very  glad  to  fee 

a  Sifter  of  mine  fo  well  inclined  to  promote  a  Thing  (o 

laudable  and  honourable  to  her  Sex, 

Euphr$f  I  often  wifli  it  did  not  loci  quite  fo  mafculine 
for  a  Woman  to  talk  of  Philofophy  in  Company  ;  1  have 
of  ten  fat  filent,  and  wanted  Refolutlon  to  afk  a  Que  ft  Ion 
tor  fear  of  being  thought  afluming  or  impertinent-  I 
fliould  be  glad  to  fee  your  Affertions  verified  i  how  happy 
ivill  be  the  Age  when  the  Ladies  may  mod  eft  I  y  pretend  to 
•Knowledge^  and  appear  learned  without  Singularity  and 
Affc^tiun  !  But  can  you  give  any  Inftanca  within  your 
Knowledge  of  any  Perfons  of  our  Sex  remarkable  for  this 
new  Caft  of  Thought  ? 

CUm.  Yes,  dear  Sifter,  feveral ;  in  L^ndm^  O^fird^ 
and  many  other  Place*.  I  ftiall  mention  in  particular, 
Euprtpia^  a  younger  Daughter  of  EugtitiUh  ^o  *^hom 
^Nature  has  not  been  more  indulgent  in  Gimus^  and  fine 
Parts,  than  her  Father  has  been  careful  in  bcftowing  on 
Tier  a  liberal  and  genteel  Education,  and  flic  herfelf  fcdu- 
lous  to  improve  both  ;  fo  that  flie  is  now  not  more  con- 
fpicuous  for  perfonal  Charms  and  Beauty,  than  great  and 
amiable  for  ner  Angular  good  Senfe  and  Judgment,  in 
natural  Sciences  efpecially  i  on  which  Account  ftie  is  ad- 
'tnired,  eftcemed  and  beloved  by  all  Gentlemen  of  Dif- 
cernmcnt.  This  fine  Lady,  you  will  eafily  judge,  muft 
fcc  a  notable  Contmft  to  thtlia^  Daughter  of  Phi/argm^ 
who,  being  of  a  fordid  and  contracted  Temper,  has  bc*{ 
Ruwed  no  more  Education  on  his  Daughter  than  Markmg 
and  making  of  Paftie$;  thus  7beltti  lives  admired  b^ 
yeomanly  Boors, 

Ettphnff.  Indeed  'tis  Pity  there  are  fo  many  young  La- 
lies  in  Tb^w\  Cafe ;  'tis  certainly  more  their  Parents 
^aulr  than  tlidr  own  :  Tffelta  might  have  been  Ekprtfia^ 
had  Eagenlm  been  Thili^*s  Father.  'Tis  our  Part,  Cl^a^ 
nUmy  to  bids  God^  that  we  had  no  Fbllargm  to  our  Parent* 

Cinn^  'lis  juiUy  obforred,  Euphrpfym^  and  I  often  do: 
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^l^is  our  Happmefs  that  we  haVe  Parents  whofe  Fortune 
enables,  and  whofe  Temper  inclines,  them  to  beftow  01^ 
us  Education^  and  to  train  us  up  to  truly  honourable  and 
polite  Life.  I  have  all  the  Advantages  of  the  Univerfity, 
and  you  of  the  Boarding-SchooI  -,  while  I  purfue  the 
*feveral  Studies  of  the  Laiirij  Gruk  and  Mathematical 
Literature,  you  apply  to  French^  and  the  delightful  Ac*' 
quifitions  of  the  miles  Littres. 

Eupbrtf.  Dear  Cleomcusj  'tis  indeed  my  Happtnefs  to 
have  divers  Mafters  and  Tutors,  as  well  as  you ;  of  one 
I  learn  French^  of  another  to  draw,  a  third  teaches  me 
Mufick,  and  a  fourth  Dancing  :  But  among  'em  all  there 
is  no  One  well  enough  (kill'd  in  Philofophy  to  teacb  that 
in  our  School,  were  any  of  the  young  Ladies  difpofed  to 
learn ;  this  I  have  learned  by  Enquiry  of  my  Mitcrefs, 

Cleon.  As  for  Mafters  in  Philofophy^  'tis  a  Thing  as  yet- 
unheard  of  in  private  Schools ;  in  the  Univerfities  there 
are  indeed  Profejfors  of  Philofophy^  who  fometimes  read 
Ledures  on  that  Subject ;  but  lince  I  have  the  Pleafure  tcT 
find  in  you  a  Difpoiition  to  Philofophizing,  I  muft  tell 
youy  that  the  only  Way,  at  prefent,  to  learn  Philofophy 
IS  from  Books  weU  wrote  on  that  Subje<3.    And  then— « 

Buphrof  But,  rive  me  Leave  to  interrupt  you  a  little,- 
by  adcing  you  a  Queftion ;  tho'  indeed  I  am  deftitute  of  a 
Mafter,  I  am  not  of  Books ;  mv  Father's  Library,  re^ 
plenifhed  with  the  choiceft  Books  on  that  Subje(^,  is 
alwavs,  you  know,  at  my  Command:  But  then,  this 
cooftant  Difficulty  occurs,  that  they  are,  for  the  moft 
Part,  unintelligible,  by  reafon  either  of  Schemes,  or  hard 
Terms,  or  abftrufe  Reafonings,  &r.  Pray,  how  am  I  to 
be  relieved  or  affifted  in  fuch  a  Cafe  without  a  Mafter  ? 

Ckon.  Dear  Sifter,  'tis  the  Fste  of  that  Science  to  be 
atteaded  with  fome  Difficulties  in  the  Study  of  it ;  thefe 
,are  no  otberways  to  be  removed  than  by  the  Affiftance  dF 
learned  Men  and  Books.  But  thofe  Parts  of  Philofoph]^ 
which  are  perplexed  with  Schemes  and  Abftrufities,  are 
generally  fuch  as  mav  be  either  wholly  negle<£ted  as  ufelefs 
to  the  generality  of  reople  \  or  elfe  may  be  explained  in  a 
more  eafy  and  familiar  Manner  by  Experiments.  Fear 
opt,  Eupbrofyne\  the  greateft  ^d  moft  delightful  Part  0f 
this  Science  is  within  the  Ladies  Comprehenfion. 
Eu^of  You  give  me  good  BocdHx^gemcnt,  Brother; 
'  Ba  Xwifli 
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I  wifli  you  may  find  the  Succefs  of  my  Enquiries  anfwer- 
able  ;  for  I  an  afTura  you,  I  fhall  afk  you  many  imper- 
tinent Qucftions  on  this  Subjcft  before  you  return  again 
to  College, 

Clicfi,  Not  more,  my  dcir  Euphrofynij  than  I  fiiall  be 
as  glad  to  anfwef,  if  I  can  \  but  don*t  cull  'em  impertnient ; 
Or  cife  know,  that,  in  the  Sciences^  fiich  Impertinencies 
are  the  firft  Steps  to  Knowledge.  ^ 

Euphrcf  Dear  Ckmkus^  you  are  very  obliging ;  but 
fufFcr  me  to  difcover  to  you  one  Thing  further 

Clicn,  Ves^  dear  Sifter,  I'm  impatient  to  hear  you, 

Euphrof,  Be  a  flu  red,  then,  that  feme  Time  before  yoii 
came  Home,  while  yet  the  happy  Moments  were  near  ap- 
proaching, I  hadform'd,  to  myfelf,  a  Refolution  topurfue 
the  Studies  of  Philofophy,  in  fomcwhat  of  a  Method,  un- 
der your  1  nltruiftions  when  prefent  with  us;, 'Tis  only 

to  you,  my  CU^nkuSy  I  may  thus  fpcak  without  blufhing- 

Clinn,.  MoJeRy,  a  molt  amiable  Virtue  In  all,  fhouid 
never  be  an  Obftacle  to  the  forming,  or  profecuting  any 
great,  noble,  or  laudable  Dcfign  ;  'ds  thcnaFaultonlywhen 
Ambition  is  a  Virtue,  I  am  extremely  pleafed  tounderftand 
jr  Purpofe,  and  fliall  be  glad  to  aflift  you  all  I  can. 
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Eupbrof.  I  have  alfo  read  of  that  SeA  called  Academijls^ 
but  have  forgot  on  what  Account  they  have  that  Name. 

Clmn.  You  will  eafily  recoile<%,  that  it  was  from  a  Place 
called  Academia^  a  pleafant  Grove  at  Athens^  in  which 
Plat9^  and  his  Followers,  taught  Philofophy. 

Euphrof.  I  have  not  read  much  on  theantientPhiloCbphy^ 
but  I  fuppofe  that  muft  needs  come  far  ihort  of  the  Modern. 
•  CUon.  Very  far  ftiort,  indeed;  the  Difference  is  not 
much  greater  between  Dreaming  and  Reafoning  ;  betweea 
the  crepufcular  and  the  Noon- tide  Light.  The  Platonia 
taught  little  more  than  fome  faint  Notions  of  the  Deity^ 
which  t^ey  called  Theology ;  and  the  Doctrines  of  Virtue 
and  Manners^  which  they  called  Ethics^  or  Moral  PhiU* 
fophy.  Soon  after  AriftotU  enquired  into  the  Caufes  and 
^fature  of  Things,  but  made  no  great  Difcoveries,  as 
being  deftitute  of  the  proper  Means,  vix.  Inftruments  and 
Experiments  ;  for  which  •  Reafohs  that  Science  which  i& 
properly  called  Phyjics^  or  Natural  Philofophy^  was  brought 
to  no  PerfeAion  'till  within  thefe  aoo  Years,  or,  I  may 
more  juftly  fay,  'till  within  thefe  hift  50  or  60  Years. 

Euphrof.  Indeed  I  have  often  obferved  in  the  little  Com^ 
pafs  of  my  Reading  that  many  grjcat  and  ufeful  Inventiona 
liave  been  afcribed  to  fevcral  modern  Names,  as  Bacon^ 
BoyUy  Leibnittj  Newton^  Boefhaave^  Halley^  tfr.  and 
have  as  often  wondered  how  thofe  Things  (hould  remain 
undifcovered  fo  lon|. 

Cleon.  The  true  Keafon  was,  as  I  faid,  for  Want  of  a 
right  Method  of  Philofophizing,^  and  proper  Means  to 
<:ondud  them  in  their  Purfuits;  add  to  thi$-,  their  Pride  and 
Arrogance  would  not  fufFer  them  to  appear  ignorant  of  any 
Thing,  and  confequently  (not  daring  to  appear  in  a  Pof^ 
ture  of  Enquiry)  they  knew  little  or  nothing  of  the  true 
Nature  of  Things.  'Twas  my  Lord  Bacon*s  great  Soul 
which  firft  pointed  out  the  Way  to  real  Knowledge, 'and 
-the  Hon.  Mr.  Boyle  indefatigably  purfued  it  in  numberlefs 
Experiments,  and  difcovered  the  true  Nature  of  the  Air. 
Sit  Jfaac  Newton^  Dr.  WalUs^  &fr.  firft  improved  the  me- 
jchanical  and  mathematical  Parts,  aiid  brought  Aftronomy 
to  its  greateft  Perfeftion.  The  learned  Boerbaave  made 
great  Difcoveries  in  Chemiftry,  and  the  Nature  of  Plants 
and  Minerals^  and  Mr.  LewetAoeck^  that  great . Improver 
oi  the  Microfcope,  firft  brought  to  Light  the  iiu^ifiblc 
B  3     .      .  :  Parts 


6         THE  YOUNG  GENTLEMAN 

Parts  of  Nature;  the  Theory  of  the  Winds  is  now  well 
Jiigh  pcrfcfted  by  Dr.  HaUey^  lately  doceasM,  And  laAlyt 
all  the  valuable  Cunofities  and  wondrous  Produflions  of 
Nature^  arc  to  be  feen  in  the  unparalleled  Colie^aion  of 
the  late  Sir  Ham  Shmi^  in  the  Erhijb  Mufcum,  and  itl 
that  of  the  Roy  a)  and  other  Societies* 

Eiiphrcf.  Since  you  mmtion  the  Royal  Society,  prajf 
Jet  me  aik  you  one  que{liqn :  What  are  thofc  called  the 
Tranja£fimf  of  the  Royal  Society,  I  have  never  yet  feen 
them,  though  I  meet  with  perpetual  References  to  them 
in  every  modern  Piece  of  Philofo]  hv  ? 

Chm.  They  are  a  fort  of  Regtfter  and  Journal  of  all  the 
notable  Experiments,  Dificovcries,  Enter  prizes,  learned 
Difcourfes,  &€^  which  are  conftantly  made  by  the  Mem* 
bers  of  that  Society  at  their  fevt ral  Meetings  ;  and  which 
are  publiflied  in  Annual  Volumes  for  the  Promotion  of 
Natural  Knowledge^  and  the  various  Arts  and  Sciences 
among  Mankind.  They  are  now  very  many^  but  are 
abridged  by  feveral  Hands^  for  more  general  tf fe  j  and  as 
they  are  the  Treafujy  of  natural  Science  I  defign  to  make 
you  a  Prefcnt  of  rhcin,  to  aflift  and  encourage  you  in  your 
intended  Srudles  therein^ 

EMphrsf  Dear  CitsnUus^  your  Kindnefits  to  me  are  fucli 
ms  I  can  never  requite,  but  with  the  fincereft  Love  and 
Efteem  |  they  endear  you  to  me  in  all  the  Charaftcrs  of  s 
Brother,  tFriend,  and  a  Tutor.  But,  as  the  Evening  ift 
now  well  fpent,  let  us  defer  oui  further  Thoughu  to  th^ 
next  convenient  Seafon. 

CitQn,  Tis  true,  my  Eupbr&fyne^  Night,  and  Nature, 
call  ns  away  to  reil.  The  next  Time  we  difcourfe  of 
thefe  Matters,  we  will  take  a  regular  Method  of  contem- 
plating Nature ;  furvey  firft  th^  Hiovem^  then  t\\^Airan4 
it$  Mat&rs  I  after  that  we  will  take  a  View  of  our  Native  , 
Earth,  and  all  its  various  Productions;  and  laftly,  we 
will  recreate  ourfelves  with  the  delightful  Difcoveries  of  tht^ 
Microfcope,  and  other  curious  Inftrumcnts  by  which  Phi- 
lofophy  has  arrived  at  its  prefcnt  great  Perfection*  In  the 
Courfe  of  thefe  Meditations,  we  IhaJI  {in  the  Words  of 
gir  R.  Bhckrmn} 

Srt  ihri  this  vaji  txUnd^d  Thtain^ 

Of  SJtitl  divimt^  wb^  Jhining  Marki  appmr  / 

Creating  Pm/r  im  all  armnd  exffifif 

The  Gi^d  di/covir*d^  and  his  Can  isnfejl^ 
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Nutwr/s  high  Birth  her  kem/n!;f  BeauUts  Jh&w^ 

By  iv*ry  Fiature  we  tht  Parent  know^  j 

Th'  expanded  Sf^heres^  amazing  ta  ihe  Sighi^ 

Magnifiam  with  Stars  and  Gld^is  of  Lighi  ; 

J%t  gkrims  Ork  which  iLav'f^f  bright  Hs/i  e^m^pfi^ 

Tie  imprifin'd  Sea^  that  rejlkft  Ms  andfipwt  % 

7he  fiuB^uating  Fields  af  liquid  Jir, 

K^iti  gU  the  curi&us  Aiete&rs  htru*rmg  ihert^ 

And  t^^  wide  Regis fis  &f  the  Land  prQchimy 

The  P^w'r  dimn€  that  raised  the  mighty  Frame* 

Crrition.  Peg,  5. 
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Of  ^^  U N ( V i R s E^  and  ibe  fiveral  Sy%rtu%  cf 
ibi  World* 

IG\ick  at  your  Wjflics,  Si(kf|  this  fine  Day  terminatet 
in  2  f^r  and  delightful  Evaiing,  which  lavite^  us  to 
the  Fkafures  of  a  Walk  j  you  ajie  ready  to  go,  but  which 
Way  are  you  inclined  to  takc^  the  Park  or  the  Fields,  or 
along  tbewindmg  Lanes? 

Eufhrofyru.  The  Park^  this  Evening,  if  you  chufc  it. 
Brother. 

Ciem.  With  all  my  Heart,  Euphrofyne\  comt  on,  antl 
while  we  take  a  Tour  about  the  large  extended  Plain,  afk 
me  any  Queftjons  your  Curiofity  may  Tuggeft,  and  Pit 
endeavour  to  anfwer  them  the  belt  I  can, 

Eufihr&f,  I  thank  you,  Gkomeus  \  \  remember  when  w^ 
laft  difcourfed  together,  you  promifcd  me  a  regular  Ac- 
count of  natural  Things,  and  faid  we  (hould  begin  with 
the  Heavens ;  thts  feems  an  ambiguous  Term  to  mc  j  pray^ 
what  do  the  Philofophers  mean  by  the  H€avintf 

Ckm.  They  fometimes  mean  the  Sky  or  Firmament ; 
fometimes  the  Orbits  of  the  Pl^mets ;  fomctimes  the  Space 
of  one  Syftem^  and  fometimes  of  all  the  Syftcms  in  the 
Univerie, 

Euphr&f  That  I  may  have  a  yet  clearer  Idea  of  what  you 
lAteiuli  1  muft  beg  you  to  explain  the  Tcrms^  Univerje^ 

B  4  S^ims^ 
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£jy?«*m/,  Spa^if   &€•    for   I  would   wlJIingly  uodcrftand 

Things  aright. 

Cknn*  By  the  Univerfi^  my  Euphrafym^  you  are  to  tin- 
dcrftand  the  whole  Creation  of  aU  Things,  together  with 
the  every  Way  infinitely  extended  Space  or  Void  in  which 
they  have  their  Exrftcnce, 

Euphrof.  If  J  a.5  you  intimate,  the  Univcrfc  be  infinite^ 
how  do  you  think  it  is  furniflied  in  the  feveral  Parts  thereof* 
or  is  it  all  an  empty  Place  beyond  the  Stars, 

Cieoru  The  Philofophers  of  the  prcfent  Age  teach  us^  that 
the  Uniuerfe through  all  the  boundlefs  Space,  isrepleniflied 
with  S}  ftems  or  Worlds  of  different  Bodies,  For  by  a* 
Byjlcm^  they  mean  a  Number  of  Bodies  which  move  about 
one  common  Centre  or  Poiot  \  and  fuch  a  Syftem  is  what 
we  call  n  ff^&rlJ i  and  the  moving  Bodies  of  thefe  Syf- 
tcms,  we  call  Planets  and  Cemcti  in  ours, 

Eupkrof,  Do  the  Philofophers  know  any  Thing  of  the 
feveral  Syftems  or  Worlds  befides  our  own? 

Citon*  Not  any  Thing  certainly ;  they  only  make  pro- 
bable Conjectures  at  molV^  and  reafon  from  the  Analogy 
they  obftTve  between  fomc  Things  in  our  Syftem*  and 
fomein  theirs,  which  theytliink  alike;  of  which  I  fhall 
be  more  particular  when  we  talk  of  the  Stars, 

Buphr^f,  You  know  befl,  dear  Clesnum^  how  to  dire<f 
my  Enquiries  J  I  ani  content  therefore  if  I  can  but  obtainJ 
a  general  Knowledge  of  our  own  World  ;    but  what  did 
you  fay,  that  all  the  Bodies  of  our  World  were  moveable 
about  a  Center? 

CUsn.  Yes,  all  but  one  %  and  that  one  is  it  which  pof- 
fefTcth  the  Center  or  middle  Point  of  the  Syflcm,  nearly* 

Euphrof  Before  1  can  afk  you  a  Queflrion  I  intend,  yoti 
muil,  ClionicMs^  tell  me  how  many  Bodies  there  are  which 
eompofc  our  Syftem  or  World  ? 

CUm*  '\  hofe  whofc  Number  is  certain  arc,  of  the  larger 
Sort,  Si)c ;  vi%*  Mercury^  Fenm,  the  Earthy  Marsy  Jupiter^ 
and  Saturn y  hefides  the  Sun,  which  is  far  greater  than  them 
all.  But  thofc  Bodies  wc  call  C^mUs^  or  Bh^ing^/lars^  are 
ftill  more,  tho'  uncertain  in  Number.  Befides  all  thefc, 
there  is  a  leffer  Sort  of  Bodies  in  our  Syfl-em  which  move 
about  the  larger,  and  they  are  called  SateHiicj  or  Msmi^ 
^f  which  we  can  fee  but  nne  with  the  naked  Eye. 

£i/phr$f  But^  dear  Ckonkm^  are  not  the  Stars  which 

twinkle 
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twinkle  all  about  us,  and  light  u$  through  gloomy  Nighu^ 
9  Part  of  our  Syftcm  ? 

CUm,  No  i  the  Reafon  of  which  you  will  uJidciibnd^ 
by-and-by 

Euphr§L  Then  the  QueflionI  would  afk.  It;  which  of 
all  thofc  Bodies  you  mention  is  that  which  remains  at  reft 
m  the  Center  of  the  Syltem  ? 

CUm.  That  Ss  the  Queftton,  Indeed  %  you  wlH  not  a 
little  wonder,  perhaps,  to  hearj  that  the  moft  learned  Phi- 
lofophers  have  been  controverting  this  Point  for  above 
a 000  Years  j  Schools  have  difputed  with  Schools ;  and 
many  and  different  Syftems  have  been  formed  to  folve  the 
Appearances  and  Motions  of  the  heavenly  Bodies^ 

Euphraf  I  have  read,  I  remember^  of  the  Syftems  of 
Piohmy^  Tychc^  and  CopemUus ;  I  fuppofe  you  mean  thefe 
among  the  reft  ;  do  you  not,  Clionicm  f 

Clem*  Yes,  my  Eupkr&fym^  thofe  which  you  mentioa 
arc  the  principal  \  belides  which  there  were  fomc  others, 
as  of  K^plpr^  Defmrtis^  i^c,  from  fuch  a  Variety  of  No* 
tions.  Sir  Rkhard  Blacim^nhy^y 

Tfji  &!d  md  mw  AJfrmomirs  in  vmn 
Attempt  the  hcav*niy  Mmms  tc  fxplain. 

But  here  Sir  Rkhard  w^  miflaken  j  for  the  new  AJlrt)- 
jQOmers  have  very  fuccef;^  fully  explained  the  heavenly 
Motions  in  every  Rcfped. 

Etdphr&f  Tho'  it  may  not  be  to  much  Purpofe  to  have 
a  large  Account  of  all  thefe  Syftems,  yet  I  ftiould  be  glad 
juft  to  know  what  they  were,  and  how  they  differed  from 
each  other,  in  as  few  Words  as  you  can, 

Ciem.  The  Syftem  of  the  famous  Egyptian  Aftronomer, 
Pt&Umy,  was  the  moft  grofs  and  vulgar  :  He  fuppofcd  the 
Earth  polTefied  the  Center  of  the  World,  and  that  about  it 
moved,  firft  the  Moon,  then  Mercury^  then  Fenus\  then 
the  Sun^  then  Mars^  Jupiter  and  Saturn ;  all  In  Orbs  above 
each  other  i  next  above  Saturn  he  placed  the  Firmament 
of  the  fixed  Stars  ;  and  above  thefe,  two  folid  cryflaliinc 
Spheres,  one  moving  from  Eaft  to  WcJl,  the  oth^r  from 
North  to  South,  and  via  v^ffi-  AU  thefe  he  included  in 
that  Sphere  he  called  the  Primt/m  MoUley  or  firft  Mover, 
fvhich,  by  a  daily  Motion  about  it's  Axii»  carried  the  in- 
ferior Orbs  from  Eaft  to  Weft  oocc  in  24  Hours.     But 

this 


ft       THE   YOUNG   GENTLEMAN 

this  Hypothefis  wa^  far  from  folving  the  Appearances  of 
the  heavenly  Motions,  and  therefore  is  ckfervedly  thui 
cenfyrtd  by  the  afarcfaid  Gentleman. 

fir/i  Ptolomy  his  S^himi  aUJiial  wrought^ 
^nd  cf  Macbines  a  wild  Provifim  hQughtn 


Orbh 


Irhtt  centric  and  eccentric  he  prtpans^ 
Cycles  and  Epicycles,  fdid  Sphtrtf^ 
/m  Order  placed^  and  with  bright  Gkhes  tnlmi^ 
7o  fdvt  the  T^iirt  hf  hiavtniy  Bodies  madi* 
But  fi  perpIix'J^  /&  intricate  a  Frame ^ 
7hi  later  Agn  with  Dfrijkn  name. 
This  Syftcm  you  have  rcprcfented  in  the  Diagrdm  I  hive 
drawn  for  ymi  (Plate  I,  Fig*  i.)  and  is  evident  by  In* 
fpe^ion  only, 

Buphrojl  It  IS  foj  it  is  the  Figure  of  the  Heavens^ 
which  1  have  fcen  in  every  common  Map*  But  fincc 
TJ'fAff  difapproved  of  Ptahmys  Syftem^  I  fuppofe  he  ad- 
vanced ooc  more  platifiblc  ^  pray,  what  was  peculiar  to 
his^ 

Ci^on,  'Tis  faid^  he  placed  the  Eirth  in  the  Center  of 
die  Syftcm »  and  gave  it  only  a  diurnal  Motion  about  its 
Axis  once  in  24  Hours  ^  tho'  fome  fay,  he  made  the 
Earth  to  be  abrotutely  at  reft.  About  the  Earth  he  re- 
volved the  Moany  and  alfo  the  Sun^  but  then  about  the  Sun 
he  placed  the  Orbs  of  Mercury^  Venus^  Mari^  yufiter 
and  Saturn ;  fo  that  they  revolve  at  the  fame  Time  iDOUt 
fbc  Earth  once  in  a  Year     Thus  Sir  Richard: 

l%ifamms  Dane,  who  oft  the  Moderns  guides^ 
T$  Earth  and  Sun  their  Provmas  diitidts  i 
The  Earth's  Rotation  makes  the  Night  awd  Day  j 
The  Sun^  revdving  thro*  the  ecliptie  IVay^ 
Effi^s  the  various  Seafins  &f  the  Ttar  : 
fPhichy  in  their  Turn^  fir  i^apfy  Ends  appear. 

This  enormous  Conftrudtion  of  a  Syftcm  of  the  Worlil 
J  have  reprefcnicd  alfo  m  a  Scheme^  for  your  more  eafy 
apprehending  it  (Fig*  %*) 

Euphrcf  I  am  obliged  to  yeu  for  it,  as  it  U  not  quit* 
b  ealy  fo  get  an  Idea  of  it  without.  This  Scheme  of 
the  Heavens^  if  I  remember  rigVit,  is  alfo  exploded^  h^% 
t  forget  the  parttcular  Keifons  thereof. 
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Cbvif.  B«eaufe  in  this,  not  only  Angle  Planets,  but  a 
wKoIe  Syftem  is  made  to  revolve  about  tke  Earth  every 
Year ;  which  is  an  EfFtA  fo  prodigious  to  anfwer  aa 
End  nmcii  eafier  brought  about  by  a  more  fimple  and 
natural  Contrivance,  that  it  has  bee»  juftly  irjeifted  by 
the  M^dims^  who  a)l  agree  to  admit  the  Copernican  Syftem 
as  the  only  true  and  genuine  one,  of  which  we  will  here- 
^er  difcourfe  more  particularly. 


DIALOGUE    m. 

Of  tbi  fallacious  Reafotdng  on  which  the  Ptolo- 
MAic  Hypothesis  depends. 

CUonicus. 

WE  laft  Night  had  a  pleafiint  Walk,  in  which  I 
gave  you  a  general  Account  of  the  Ptolomaic  and 
Tyconic  Syftems  i  and  as  this  Evening  is  like  to  prove  very 
ftrene,  if  it  be  agreeable  to  you  to  take  a  Walk  (after 
Tea)  to  the  ^///a  beyond  the  Parky  we  will  re-aflumethe 
^ubjeA  of  the  Ptolomaic  Syjlcm^  and  confider  a  little  more 
nicely  the  Merits  of  it. 

Bupbr$f.  With  all  my  H^art,  Clionicus\  and  I  fhould 
be  glad  to  know  the  particular  Reafons  why  this  Syftem 
comes  into  fuch  Pifcredit  among  the  Learned,  when  it 
feems,  for  the  moft  part,  agreeable  to  the  Senfes,  and  19 
often  mentioned  in  the  Holy  Scriptures. 

Cltw*  Neither  of  thofe  Arguments  you  now  mention, 
my  Eupbrofyniy  have  an/  Weight  with  Gentlemen  of 
jLeaminc'^,  nor  yet  with  Ladies  of  good  Senfe;  and 
you'll  find  yourfelf  able,  witt^  a  little  Refledtton,  to  fee 
Ihey  are  pot  only  abfurd,  but  even  ridiculous ;  for  yot| 
may  as  well  think  every  Thing  true  you  hear,  as  that 
every  TYiinz  \sjuft  as  youfep  it, 

j^tiphrof  If  we  are  not  to  believe  our  Senies,  Cleemcus^ 
fray,  why  were  they  given  us,  and  by  what  are  we  to  b; 
informed? 

Cleem.    Our  Senies  are  die  general  Means  of  Informa- 

tiofu  bvt  (ihey  ^re  2^  deceptive  in  iqipeM^Mrci  none  n^ort; 

r    .....   .  .  ^ 
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fa  than  the  Sight,  My  dear  Euphr&fyne^  you  will  find  it 
a  <3angerous  Thing  to  truft  your  Eye-f^ht  too  hv  i  our 
rational  and  difcerning  Faculties  were  given  us  for  rcfli-^ 
/ying  the  Idea^  of  Senfes,  and  to  difcovcr  Truth  from 
Error.  And  herein  confifts  our  Pre-eminence  above 
Brutes,  But  to  conic  nearer  the  Point.  To  fuppofe  the 
Eiirtb  at  RfjU  ^^fy  ^^^(^ufe  it  appears  to  bifi^  is  the  weakcft 
Thing  a  Perfon  can  be  capable  of  that  pretends  to  any 
Eeafon  at  all, 

^  Eaphrsf,  Why,  Cle^nicus^  you  feem  very  ferious,  and 
almoft  warm  ;  if  People  are  deceived  by  their  Senfes,  and 
impofed  upon  by  their  Profeffors,  how  can  they  help  it  ? 

Clion*  Very  cafily,  my  Euphr^fync\  let  them  think  and 
reafon,  and  they  will  not  be  any  lont^er  the  Dupes  of 
Error  and  Impofture,  A  common  Sailor,  who  has  little 
Reafon  enough  in  mod  of  his  Actions,  would  yet  be 
^fhamed  of  fuch  an  Abfurdity^  as  to  conclude  his  Ship 
was  at  Reft,  becaufe  it  appears  to  be  fo  to  every  one 
within  it-  And  therefore,  Sifterj  when  you  are  difpofcl 
to  take  3  Voyage  to  France^  you  will  have  an  Opportunity 
of  being  convinced  that  Bodies  in  Motion  will  appear  to 
be  at  Reft,  and  Obje^Sls  at   Reft  appear  to  move,  and  fo 
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elevated  Ground,  and  that  there  is  a  Ladder  by  which 

Jrou  afcend  to  the  Door. — Do  you  go  up,  and  I  will  foU 
ow,  when  I  have  fpokea  Word  to  orte  of  the  MiHcrs.— 
Well,  I  fee  you  are  feated,  and  furvcying  the  fevcral  Parts 
of  the  Machine;  pray,  how  do  you  like  being  in  a  Wind- 
mill? 

Euphrof.  Very  well ;  I  never  was  in  one  before ;  there 
IS  fomethmg  novel  and  ftran^  in  the  Strufture,  and  I  am 
greatly  entertained  with  the  Oddity  of  my  Situation ;  but 
what  amufes  me  moft  of  all  is,  the  Motim  of  that  large 
fquare  upright  Pott ;  fee,  how  faft  it  moves  round  ! 

CUon.  The  Poft  move.  Sifter !  I  fee  no  Motion  of  a  Poih 

Euphrof.  Not  fee  the  Poft  move,  Clegnicus  !  What  ha« 
happened  to  you  all  at  once  ?  I  hope  you  are  not  blind^ 
can  you  fee  me  f 

Cleon.  Yes,  my  Euphrofyne^  with  Pleafurel  fee  and 
hear  you  too ;  but  I  fee  no  Poft  move,  really. 

Euphrof.  Well,  this  is  the  moft  wonderful  Thing  I  ever 
knew ;  for  it  has  continued  to  move  ever  fmce  I  have  been 
fpeaking  to  you  about  it,  and  I  never  faw  any  Thing 
plainer  in  my  Life  than  I  fee  it  move  now.  How  is  it, 
Brother,  that  you  cannot  fee  \z  likewife  ?    I  am  amazed ! 

Cleon.  You'll  be  further  (urprizedyEuphroJynfy  when  I  telL 
you,  that  though  I  fee  no  Poft  move,  I  fee  the  Mill  itfel? 
move,  and  that  I  fuppofe  is  more  than  you  can  fee ;  is  it  not  fo  ? 

Euphrof.  Truly  it  is  j  the  Mill  move  I  I  fhould  not  have 
diought  of  it,  CUonicus.  I  fit  as  perfeftly  at  Reft  here  as  I 
do  in  the  Parlour  at  home,  and  fee  no  Motion  in  any  Thing 
but  the  Poft;  or  is  it  all  Enchantment?  But  hold,  I 
recoiled  what  you  faid  by  the  Way ;  I  believe  I  have  dif- 
covered  the  Plot. 

CUon.  I  dare  fay' you  have;  the  End  of  your  coming 
here  is  very  well  anfwered.  You  hereby  fee  how  \tty  fal- 
lacious the  Sight  is ;  you  faw  the  Poft  in  Motion,  and  the 
Mill  at  Reft,  as  you  thought ;  but  now  look  out  at  this 
little  Window,  Euphrohney  and  you'll  fecr  the  whole  Reafon 
of  fuch  a  ftrange  Illuuon;  obfcrve  Rotato  the  Miller,  by 
means  of  that  ftrong  Lever,  turning  the  Mill  round  its 
Axle,  or  upright  Poft,  which,  when  you  go  down,  you'll 
fee  is  fixed  immoveably  in  the  Earth  ;  this  they  always  ^o 
to  fet  the  Sails  againft  the  Wind.  And  this  real  Motion  of 
the  Body  of  the  Mill  caufes  thAt  very  curious,  and  indeed, 
wonderful  apparent  Motion  of  the  Swivel-pojlp 
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E$tfhr$f  I  am  perfc^Iy  conviifcod  by  this  Inftance  of 
die  Dt£€pmn  ofFiJmn  \  I  could  never  ha\re  thought  it  was 
|»oJ!ibie  m  fo  great  a  Degree :  I  fhill  heoce-fDnrard  have 
Rcafon  to  bemarediflicieDt,  or  lefs  pofitivc,  with  refpc^l 
to  common  Notions  and  fcnfible  Appearances, 

Ckon.    Very  good,    my  EuphrBfynt  \    it  was  for  thefq 
Purpofes  I  brought  you  hither.     You  will  now  readilW 
grant  the  Earth  may  appear  to  be  at  Reft,  and  yet  rcall/ 
move,  and  that  the  daiiy  MatUn  of  the  Smt,  M&&n^  and 
Stars ^  ijiay  not  he  reni  but  apparent. 

Euphr§f*  I  am  fully  fatisfied  upon  that  Head  x- — But  what 
miiftl  reply  to  thofe  who  foreligioufly  obje^  the  Scriptures 
mentioning  the  Mcthn  of  ihf  Sttn^  and  the  E^rth  at  R^  ? 
CUm^  Very  little  will  fufficc  for  an  intdJigent  Pcrlon, 
and  there  is  no  rcafoning  with  others. — ^As  the  Penmen 
0f  the  Scriptures  never  dcfigncd  to  give  us  a  Syflcra  ot 
Phikfipbyy  or  JJir$mmy^  (which  very  probably  they  none 
of  them  undcrftood  i  ightly )  fo  they  every  where  accom- 
modated their  Difcourfe  and  manner  of  fpcaking  to  the 
common  Underftanding  and  Apprehenfions  of  the  Vulgar. 
And  indeed,  it  would  be  extremely  abfurd  to  ad  other- 
wife.     Sir  /.  Nrwtm  always  faid  the  Sun  nftandfeti  and 
|iad  he  been  in  Ji^Jhua'S  Place  would  have  faid  as  he  did— 
Sun^  ftand  thm  jUll^  &c,     Bcfidcs,  how  weakly  do  wc 
argue  from  the  Uttra!  Exprtffmn  ^f  Scrlpiun  !  Does  it  not 
fay,  in  one  Place,  that  thi  Earin  is  fupp&riid  by  Pitiart? 
And  in  another,  that  he  {ym,  Godj  has  hung  the  Earth 
upm  mthmgf    How  contradi^ious  are  fuch  Expreilions  ! 
And  indeed,  this  Method  of  treating  the  Scriptures  is  not 
only  injurious  to  the  Sciences,    but  even  to  Religion 
jtfelf 

£upkr&f  You  have  faid  enough  to  fatisfy  me  upon 
that  rlead^  CU&nkus  j  and  as  it  is  far  in  the  Evening, 
and  we  have  a  long  Walk  over  the  Park,  Jet  us  fct  out  j 
and  when  we  come  home,  I  fball  be  farther  inquifuive 
about  thi*  Matter. 

Ckm*  As  much  as  you  pleafe.  Sifter;  I  fear  it  will  be 
too  cold  for  you  i  ptit  the  bcft  Foot  foremoft,  and  wc  Ihall 
foon  be  at  home. 

Euphn^f.  I  do  not  think  of  the  Cold ;  my  Head  is  employ* 
ed  about  the  Mill ; — but,  among  all  the  bright  Stars  that 
light  us  homei  Uow  many  Phfi.'ts  do  you  fee,  Ck^nkut  ? 


AND   LADYVt    PHILOSOPHY, 


iS 


Clan*  There  arc  no  lefs  than  three  whtch  offer  them* 
Cclve»  ihis  Evening  to  th^  Viewj  but  one  of  them  fL  #* 
AbfiMfj)  \s  now  (tt;  the  bright  Ev^ning-Jlar^  which  yott 
ftc  low  jji  the  weftern  Hemilphere^  is  the  Planet  Ftmt$  % 
and  rhit  pale-faced  Planet  which  you  fee  yonder,  S^uthhf 
M^h  *^  Saiu7'ni  and  all  the  reft  ^tc  fixed  Stan. 

Euphr^f*  So  the  Evtmng-Jiar^  that  every  body  takes  (i» 
much  Notice  of,  is  a  Plane t^  I  find  j  pray^  Chmuus^  hovf 
atn  J  to  kjiow  a  Planet  from  a  Star  at  any  Time  i 

CUmi.  Very  edily.  Sifter*  two  wiys;  one  is,  chat  a*eiy 
liiced  Star  nmnkUt^  but  a  Planet  never  does, 

Eupbr^f.  Indeed  !  pray^  what  can  be  the  Reafon  iif 
that,  CieeniciiS? 

dem.  The  Stars  are  only  Imid  Paims  to  Appearance, 
and  therefore  any  opake  Atom,  or  Particle,  floating  in  the 
Atr,  IS  fufficient  to  eclipfe^  or  caufe  a  mQftuntary  QccultaUm 
©f  them;  and  this,  joined  with  the  Agitation  or  Trc- 
mours  of  the  Air,  will  caufe  that  conftant  TwinkJmg  in 
the  Sisrs  which  you  fee  ;  But  the  Hmets,  though  fmall, 
areftiU  bigger  than  thofc  Motes  to  the  Eye,  and  therefore 
their  Light  will  fufter  little  or  no  Dlminuiim* 

Euphr&f  Very  good;  and  what  is  the  fe^ond  Thing 
that  diftingitlfhes  a  Planet  from  a  Star  ? 

dim.  This^  my  Euphr&fyne^  h  the  proper  CrtUrim 
orChaxa£terifticof  a  Pknety  riamciy,  a  Planet  is  always 
in  Motion  from  one  Part  of  the  Heavens  to  another,  and 
from  thence  it  is  called  a  PianH^  which  in  Gnfk  fi gnificf 
a  wanitrimg  Star  ;  now  the  other  Stars  are  all  fixed,  and 
keep  the  fame  Di fiances  conflantly  from  each  other, 

Ettphrtf^  Dear  CUpnicuSj  you  have  thoroughly  pre- 
pared me  to  diftinguifh  !he  Planets  f.om  the  btarp.— -^ 
I  hive  one  more  ^ucftjcn  to  aflc  you,  and  tliat  fhall 
be  all  for  To-Night ;  What  ts  the  Sky  or  Firmament  ? 
And  why  does  it  appear  always  of  that  equally  round 
Form  ? 

Chan.  The  Sky,  my  Euphrefym^  is  not  tny  Thing 
real,  but  only  the  appannt  Bmndary  fi/our  Sight  ;  Space 
is  every  Way  infinitely  extended  j  but  our  Sight  is  ter- 
minated all  around  us,  at  a  fmall  but  equal  DiHancc  j 
and  this  is  the  only  Reafon  why  the  Firmament  appears 
of  a  perfeflly  fpherical,  concave  Figure  5  for  the  Sur* 
face  of  a  Sphere  is  every  wbeire  equally  diftant  from 

the 
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the  Center,  and  every  Man's  Eye  is  the  Center  of  hii 
View  J  coold  he  fee  farther  one  Way  than  another,  tb* 
Heavens  would  appear  of  an  irregular  Form,  and  quite 
difftrent  from  that  beautiful  Heinifphere,  or  axure  Ca- 
nopy, which  conftantly  prefeiits  itfeJf  to  our  View, 

Euphrof  Well,  Ckmkm^  how  happy  would  it  be  if 
tevery  WaJk  I  took  for  the  future  were  to  prove  fo  de- 
lightful and  inflru£tive  as  this !  But  fee, — the  Candle 
are  lighted,  and  Supper,  I  fuppofe,  on  the  Table  j  ^ 
arc  ^t  Home  juft  in  Time* 

CUon,  Wc  are  fo  ;  we  will  now  folace  ourfelves  wit 
the  Refrefhinents  of  kind    Nature,  and  To*morrow 
aiTume  this  Subject ;  for  many  Things  remain  for  jn|fl 
£upbrofyni  yet  to  uudcrftand. 


DIALOGUE    IV, 

A  View  (?/  tbi  demonjlraiive  Proofs  tf/  /Atf  F  a  t  s  i  t  y] 
ej  the^TOhoyiAic  Hvpdthesis,  as  repre/ented 

inaNEW    PLA?eETARlUM.* 

Euphr&fynt. 

THIS    Morning,    CUankm^  I   remember  you  toIJj 
mc  we  ftiould   be  ^nployed   in  a  more  particular^ 
CoiifLcltration  of  the  PialomaU  Syjhm ;    pray,    in  what 
Refp€£l  do  you  mc^n  ?  '^ 

Ckm,   I  mean,    my   Eupirsjyne^  to  point  out  to  yoit* 
thofe  particular  Ph^tn&mena  of  the  Heavens,  which  arc^^ 
cafy  to  be  obferved  by  yourfelf,  or  any  one,  and  which^: 
do  of  themR'kes  feveraUy  evince  the  abfolute  Falfity  oT 
the  aforefaid  Syfbm  ;    and  youMI    not   be   difpleafed  to 
have  it  eafily  in  your  Power  to  refute  an  Hypothefig  in 
half  an  Hour,  wbich  has  been  univcrfally  and  ftrenuoufly 
maintained  for  Ages  paft.  * 

•  The  Reader,  through  this  whole  Dialogue,  is  to  fuppofc^ 
that  the  FtGhmaic  S>  f!cm  is  reprcfcntcd  by  a  new  PUmimrimm 
wuh  all  the  planctar>'  Bodies,  together  with  the  Sun,  fcvolvin|^ 
about  the  Eiurch  ai  Red  in  the  Center ;  which  Machine  U  re^ 
|>rcfcnted  b  a  general  Manner  in  Flau  H. 
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Buphrsf.  U  this  poffible,  acantctuf—This  will  be 
chatmiiig  indeed ! — ^This  will  be  doing  great  Things, 
fum  enoueh. 

Ckmt^  Y  ou  will  foon  be  fatisfied  it  h  pebble,  by  means 
of  this  Machine  you  fee  here,  which  is  contrived  for  this 
yerr  Purpoie;  for  by  it  you  will  fee  both,  the  Pukftwic 
ana  dptrnictm  Sjftem  re^fented,  and  by  comparing  the 
Appearances  in  each  of  thefe  with  thofe  of  the  Heavens, 
yiMi  will  obfcrve  fuch  a  palpable  Abfurditv  and  Repug- 
mtnce  in  the  one,  and  fuch  a  perfe£^  Confiftency  and 
Agreement  in  the  other,  as  will  leave  no  Room  for  the 
lew  Doubt,  that  one  hfpuri^tn  andft/fi^  and  the  other 
At  gemdju  and  trmt  Sj/lrmof  the  H^orld. 

Eufbrcf.  Very  good,  mfCUmofSi  but,  pray,  what  do 
you  call  this  curious  Inftrument  i 
'  Clicn:  It  iscalled  a  Planetarium  ;  becaufe  it  exhibits 
a  )uft  View  of  the  Planetary  S^em^  at  leaft  what  relates  to 
the  Number,  Order,  and  annual  Motions  of  the  primary 
Planers,  all  in  the  fame  Periods  of  Tinje  as  in  the  Hea- 
vens ;  for  the  JVhteUworkxs  calculated  to  a  Minute  of  Time. 

Buphref.  Very  good,  CUonicus',  I  fee  the  fmall  Globe 
of  the  £arth  in  the  Center,  and  about  it  five  round  Ivor/ 
Balls^  which,  I  fuppofe,  reprefent  the  fa)e  Planets  \  and 
a  littie  Braft  Ball  for  the  Sun,  in  the  third  Place  from 
t6c  Center  \  am  I  right,  CUoniats  f 

Cli9n.  You  have  a  very  juft  Notion  of  the  Thing ;  3rou 
areperfedly  right.  Sifter.  You  farther  obferve,  two  Circles 
on^the  Surface  of  die  Machine,  one  containing  the  12  Signs 
of  the  EcKptic,  and  the  other  the  Calender  of  the  Months 
and  Days  sMiapted  to  it,  (b  that  any  Planet  may  be  placed 
in  that  Part  of  the  Ecliptic,  or  rather  Zodiac,  which  it 
podSrOes  for  any  Day  of  the  Year,  and  fo  the  whole 
Syftem  may  be  adjufted  for  any  given  Time. 

Byphr^J.  Well ;  and  fo  bv  winding  up  the  Machine, 
you  put  all  the  Planets,  together  with  the  Sun,  in  Motion 
about  the  central  Earth,  and  thus  you  reprefent  to  mf 
Pii9hmf9  S^fim. 

(He»n*  ido ;--<ind  now  you  fee  them  all  in  Motion.-^-* 
And  the  firft  Thing  you  fee  is  an  Argument  which  proves 
this  Syftem  falfe,  and  that  is, — that  the  two  Planets  next 
the  Earth)  Mercury  and  AViria,  ean  never  befeen  beyond  tbi 
tun  in  iUt  Sfftemm 

\oul.  C 
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Mttpkr&f  I  pUinty  f«cit  13  impo^ibk;  becaufe  thdr  Or^ 
biti  are  both  coataiiied  within  the  Orbit  of  the  Sun*  But 
»re  they  fee  11  at  any  Time  to  go  beyond  the  Sun ^  CUankui  t 

CU&n»  Ye$,  juft  as  often  as  on  thU  Side  of  tt;  as  wc 
fhall  have  a^i  Op|H>nunity  «f  obferving  ibon. 

Euphr^\  Such  an  Appearance  will  give  me  great  Plea- 
fare,  and  be  an  undeniable  Argumjent  of  the  Falfity  of 
this  Syftcm, 

Citm.    But   you  will  find  a  fccond  Proof  of  the  fan 
Thing  more  iigrant,  if  pt>flible>  than  the  firft. — For  yo« 
fee  the  Sun,  there,  bithe/#^/»  Sifter; — and  if  you  looli 
here,  you  will  fee  the  Flantt  Mercury  in  the  Eafl. — And|* 
a|ain,  there  you  fee  the  Plajiet  Vtnm  in  the  S^utL- 
Now  thefc  are  fuch  AfiiciSls  and  Pofitioiis  of  the  Planer, 
as  never  were  fcen  by  any  Man . 

Euphrof.  If  I  take  this  AftVir  ri  jbt,  you  mean  to 
me,  that  if  this  were  the  true  Syitem^  I  might  fee  (jt 
after  Sun-fii^  in  a  clear  Evening)  the  Planets  Mfnurj 
and  Fmui  at  any  DiJlance  from  lh&  Sun  from  IVdJl  to 
Ea/K  don't  you,  CkmUus  ? 

CUcft*  That  is  the  very  Thing  intended,  my  Enpbrcfynf  t. 
tut  you  will  eafily  recoUedl,  that  inilead  of  feeing  thefe 
Planets  in  every  Part  of  tlic  Heavais  in  a  Stax-ligh« 
£veniiig>  you  feldom  fte  them  at  all;  iiay^  one  of  then 
Mifcury^  fo  feldom,  that  you  never  yet  obfcrved  it  in 
Jeaft  i  and  the  other^  P'tnus^  of  the  Evming-Jiar^  appear 
v^ry  rarely,  being  g:encrally  near  the  Sun  ;  and  when  far- 
theft,  not  more  th^n  about  47^,  that  is,  you  never  faw  the 
jkid  Planet  farther  from  the  fet ting ^ San  than  about  S$ml 
Wijl ;  you  nevci  faw  ic  in  the  Ssuth^  or  Eajhrn  Parts 
the  Hcmirpliere  of  an  Evenings  which  Pha&nomenon  dec 
therefore  incontetiably  prove  liic  Abfuiditv  of  t Jus  Syftcm.f 

Eupbr^f    i  am  convinced  of  it  t'  ly ;  I  do  not 

know  that  ever  I  faw  the  Planet  AJa  i  i  as  to  Fmus^ 

Ijjevcr  (aw  her  but  in  the  Cirewmllances  you  mention*. 
Sut  what  1%  your  nc^t  Argunieiit  againit  thu  Ilypethtfo  ^ 

CUcn,  The  Earth  being  fupfiafed  the  Center,  the  Pkncts 
win  be  in  every  Part  of  thLir  Orbitii  at  an  e^nal  Dijlamf^  • 
and  therefore  will  appear  r^wW/v  big  at  all  Times  ;  but  this] 
h  contf'ijiry  to  all  Appearances;  for  the  appari 
of  all  the  Ptaitcts  19  conlbindy  variahle :  Nii  ,     ^^^    at  i*f" 
the  Oiftercnce  ia  Mmi^  that  at  one  Time  he  appears  aa 
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large  as  Jupiifr^  and  at  another  Time  fo  fmall,  that  you 
cannot  diltinguiih  him  from  a  foffd  Star,  but  by  his  red 
Afpea. 

Euphr&f*  If  this  be  the  Cafe,  it  mull  certainly  be  an 
mdripu table  Argument  againil  tht  vulgar  Hyp^thefn, 

CUon.  You  virilJ  hereafter  be  fully  ratisfitrdj  by  your  own 
Experience^  that  is  r^lly  the  Cafe  \  at  pre  fen  t»  that  Planet 
is  not  in  a  Situation  to  be  obfervcd,  but  he  foon  will. —  I 
fliall  mention  next  another  irrefragable  Argument  to  the 

fame  Purpofe, You  fee  the  Planets   in  this  Machine 

move  with  an  uniform  and  equal  Velocity  in  every  Part 
of  their  Orbits. 

Eafhrfff  1  do  fo ;  thcy  move  neither  fafter  nor  flower 
in  one  Part  than  anodier. 

CUm*  But  this  is  not  the  Cafe  of  the  Planets  in  the 
Heavens  j  for  they  all  appear  to  moire  there  with  very  un- 
equal Paces  J  fome times  they  are  very  fiotu  in  Motion, 
Ibme times  very  quick,  and  fometimcs  they  upp^zrjhtionarj 
for  fome  Time,  or  without  any  Motion  at  all.  This  you 
may  be  m  eafily  convinced  of  as  you  can  defire,  in  a  few 
W^ka  Time  in  the  Planet  Vinut^  which  is  now  an 
Evening-ftar,  and  very  flow  in  moving  from  one  fixed  Star 
to  another  ;  but  fome  Time  hence,  you  will  obfervc,  ftc 
has  m  Motim  at  all  for  fevcral  Days,  then  after  that, 
you'll  fee  her  move  veryfaft  back  ag^in  towards  the  Sun, 
and  be  foon  loft  in  his  Blaz^e.  In  all  which  Obfervations, 
I  fhall  take  particular  Care  to  affift  you, 

Euphmf  I  ftiali  be  obliged  to  you,  Clionkus ;  and  greatly 
pleafed  to  obferve  fuch  curious  Appearances  of  the  Planets  j 
cfpecially  as  thcy  will  ajford  me  fuch  ample  Conviflion 
of  the  Falfity  of  this  Syftem^  which  Ihews  this,  and  every 
Planet  moving  conftamly  with  the  fame  even  Pace, 

Chen.  There  remains  yet  one  more  Obfervatton  to 
prove  this  Syftem  a  moft  grofs  and  abfurd  Hypothcfis,  and 
that  is — you  obferve,  that  a  Spectator  on  the  Earth,  in 
the  Center,  would  view  all  the  Planets  moving  one  and 
thi  frmi  JVay  imtinuaHy^  or  from  W^eJI  to  Eitji  i  don't 
you,  my  Euphr&jym  f 

Euphr^f  Yes^  I  do  very  plainly  \  I  am  certain,  from 
what  I  now  fee,  that  the  Planets  muft  neceftarily  appc^ 
to  move  as  they  really  do,  fince  we  arc  fuppofed  to  be 
in  ihe  Center  of  their  Motions, 

C    2 
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C/^«jv,  Vtry  goody  Sifter i  but  if  we  arc  not  in  the 
bCejitci^  of  their  Motioii!^,  ttiey  cannot  tbcn  b^  ken  to  move 
as  they  reully  tloj  but  muft  of  Courfc  appear  to  move  in 
adiftirent  Manner;  and  accordingly  weal  way  t  obferve, 
that  in  the  H^i^vens  they  appear  to  move  (om^Umem 
fironi  ayi  to  £a/l^  fometimcs  frotii  Eafl  xo  Wefl  i  aiid 
ibmet  imtr*  to  be  Jlatknarf^  end  have  no  Motion  at  tlL 

Euphr&f,    I  make  no  Doubt  of  what  you  fay  ;  but  yoa 
f  will  readily  fuppofc  I  am  not  JJIrommtr  enough  to  have 
ebfervcd  fo  muchj  CUmkus. 

Cie&ft^  If  you  have  not^  you  fidily  may,  my  Ruph'^Jj^i^ 
at  any  Time  almoft  ;  but  at  prefent  you  cftnnot  wifh  for 
a  better  Of^portunity  j  for  the  Plaiiet  Vinm  is  now  mov- 
ing very  llowly  towards  the  Stars  E  aft  ward,  thciefore* 
the  firft  Star-light  Evening,  obferve  her  Diftance  from 
the  next  bright  Star  on  the  Eaft,  and  you  wiil  fee,  in  a 
few  Days,  that  Didance  willbcdimini&ed  by  the  Planet's 
Approach  to  the  Star. 

Euphr<if,    Well^   that  I  fliall  foon  do,  and    fey   that 
I  Means  know  (he  moves  Eaft wards.    But  what  is  the  nex% 
Thing  to  be  obferved,  CUonitus  t 

Cit&n,  After  you  have  fome  Time  obfcrvej  her  Motion 
Eaftward,  you  will  find  Ihe  moves  flower*  by  Degrees^ 
till  at  laft  me  become jvyAi/iW^,  or  wnhouc  any  Morio« 
at  all ;  and  this  yon  will  perceive  by  her  koeping  at  the 
fame  Diftance  from  a  fixed  S<ar  for  feveral  Days  together, 

Eupbrd.  Very  good,  CUe^mcm^  I  Ihall  endeavour  ta 
4o  that  A(o  I  and  what  remains  then  i 

Ckm.  After  tbat^  .Sifter,  you  will  o^er^c  that  fplendid  ^ 
Flaact  rctMrn  a^in  towards  the  H^tft^  and  with  a  very 
quick  Motion  to  meet  the  Sun,  which  (be  will  foon  4o| 
and  thus  you  will  obferve*  that  foon  after  Aie  begins  ta 
be  nir^graif^  flie  is  loft  in  the  folar  Kaysj  or  fets  helia- 
£aify^  z$  we  call  it.  Thefe  Tbi»g«  yoa  will  6nd  are  all 
cafy  to  be  underilood  with  a  little  Obfervacion  and  At- 
lention  ^  and  will  be  farther  tllufirated  by  Experiment^ 
wheA  I  come  to  explain  to  you  the  beautiful  Coni^rut^Uoa 
of  the  C&pernkan^  or  true  Syftem  of  the  World,  in  fbmc 
ixf  our  future  Speculaitous  on  ihefe  Subjt^H. 

Evfhn^f.  Well,  you  can't  imagine  what  Satisj^ftioft 
ajiA  Fkafure  it  gives  me  to  underftjnd  how  poor  and 
unworthy  an   HypoUicfis  that   of  Ptp/^m^  i^  ;  iwjwr  very 
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^rroncottSy  p<^(s^  and  fatktioti^  the  Principles  oA  which 
it  dcpemls }  and  how  aitny,  eady,  aind  convincing  Ar<^ 
ffamteAts  we  ire  fupplied  withy  by  Natore  arid  commett 
denfe,  to  confute  it. 

Cieim\  And,  cif  G^Mlrfe^  it  mftft  now  ^ptpear  wonderful 
to  you»  tfaiit  there  IhoiMd  be  fe  marny  Rrtaiaefs  to,  and 
ftrenaov»  Defenders  of  this  ahfurd  Syflem.  But  what 
can  be  Aii  of  invincible  Igno^nce  i  It  is  to  ik>  Pttt* 
pofe  tor  ttr^  the  Force  of  SefUe  or  Rn^foa,  nor  even  of 
TfM^  of  l>w\§nJlratUn  againft  it.  And  itefcfore  W0 
ilHiftfcare  them  to  thcrD0'iHM6n  of  £fror^  and  ftudy 
tely  the  Ift^fi^ion  of  the  happy  fe#  that  aj<e  capable  oi 
Reafon  and  Convidio^iV?*^. 


DIALOGUE    V. 

A  Brief  Jeeouuf  of  ibe  Solar  Svstxmw 

Euphrefjfie. 

TfJ5  Mcjmiftg  hnvrng.  been  arfvantagetrtrffy  f^nt  in 
a  Refutation  of  t\tcfal/i  S^em  -,  you  are  noW',  dleo- 
nteus^  indebted  to  mcf  a  fo?^  Hoofrs  this  Afternoon,  for  an 
£xplianaritoii  pf  the  true  Syftem  of  the  World,  ^cording 
to  yonr  Plrdmife. 

Clim.  lAy  Promif^  fhiXt  be  afwuys  fecrod,  my  Euphro- 
ffHiy  and  wrdf  the  greateft  Plea^fu-rel  (hall  now  explain  to 
you  what  is 'the  true  State  of  Nature,  With  regard  to  the 
Mundartiijjtiff^ot  planetafyand  coihctary  Woilds^  \;<^ich' 
kas  been  fbCDetime  called  the  Pythagar/att^  fometimcy  the 
Copirnican.  t6w  the  NeU;tanian^  and  then  the  Seldt  Syjtem. 

Eupbfof.  Pray,  why  was  it  <!aned  the  Pjtbagortatt 
Syftem,  ClioriicUif 

Clem.  Btcaufe,  anciently  invented  and  taught  by  that 

fettiouK(?rirWtf/rSage,  Pythagoras^  and  continued  fo  to  be 

.  C3  b/ 

^  iPhe  fiarcral  PhjcnOmerta  of  th^  PtoUmaic  Syflem,  eop- 
iMeftd  in  tH^  Dialogue,  will  evidently  appear,  n  the  Readef 
has  his  Eye  ttpon  die  Diagram  in  the  %t^ Plaie,  (^uki.  fig.  i.) 
wl^re  di#  Earth,  the  Sun,  and  Planets  are  fo  placed,  as  to  ie- 
fxtteax,  theai  feparately  and  diftin6lly  to  the  View. 
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by  his  Followers  J  but  being  loft,  in  the  Igtioranrc  and 
Barbarity  of  fucceeding  Ages,  it  was  again  retrieved,  and 
maintained  by  C&permcm^  about  200  Years  ago ;  and  fop 
that  Rcafon  was  called  by  his  Name. 

Eupbrof  And  becaufe  they  placed  the  Sun  in  theCenterij 
it  was  from  thence  called  the  S&lar  Sv/Ieniy  1  fuppof-\ 

Clem,   You  are  right,  Siflcr;  and  the  Appellation  of 
Newtsmart  was  given  it  from  its   being  dcmonftrated   in 
everv  Part   by  that  Prince  of  Philofophcrs,    Sir   ^^1 
Nnvim,  who  firH  difcovercd   the  Powers  employed  bj^j 
Nature;  and  by  obfcrving  the  Phoenomena,   explained 
and  eftablifted  by  that  unerring  Rule,  all  its  Laws 
Motion.     Thus  again  Sir  Rkbard : 

Thi  Majhn  firmed  in  J^^wton*s  fam^ks  Schol^ 
fFko  does  the  chief  in  fmdcm  Silence  ruh^ 
Ercci  their  Schemes  hy  maihmtatic  Laws^ 
Andfilvi  jffp^arancei  with  jufl  Afplaujc* 

Eupkrof  Very  a-pr&p^s^  my  Ciesnicus  j  [  find  you  arc 
a  Newtonian  every  I[ich  of  you. 

Cie&n.  Yes  ;  and  I  cxpeft  to  fee  you  profclyted  to  this, 
not  more  modifli  tb:*n  true  Philofophy,  before  we  leair^ 
the  Subjcift,     I  can  tell  you.  Sir  Ifam  has  no  fmill  Party  f 
among  ibc  Prfncipal  of  the  F&ir  Sex, 

Eupbf'^f.  Vm  glad  to  hear  itj  I  fliall  readily  make  one 
of  the  Number,  if  his  Philofophy  be  the  bcft  ;  but  I  beg 
kave  fir  ft  to  undcriiand  it,  if  I  can^  Ch^nicns, 

Clem^  Your  Requell  is  very  rational^  one  Profelytc  of 
the    Underftanding  is   worth  twenty  of  mere  Faith  ia 
Phitorophy*     I  ihall  endeavour  to  give  you  ajuft  Idea  J 
thereof,  and  its  feveral  Parts,  by  a  Scheme  which  I  hav 
drawn  up  for  that  Purpofe,  and  which   is   nearly  a  trufl 
Reprefcntaiion  of  the  Sshr  SfJIem^  in  which  you  fee  thc'^ 
Sun  pofieilcs  nearly  the  ccn:ral    Point,  for  Reafons  we 
Cball  hereaitcr  mention*     But  the  antral  Force^   or  Power] 
of  Gravity,   in  the   Sun,   compounded  with  a  projectile 
Force,  there  are  found  to  revolve  th^Ji^  Planets  following, 
viz.  the  drily  or  nearrft  Planet  to  the  Sun  is  Alercury  ^  ; 
the  next  h  taenia  ?  5  the  third  is  the  Earthy  with  her  Mmni 
the  fourth  is  Mnrti  ;  the  fifth  Jupiter  %  j  tfic  fixth  and^j 
laft  is  Saturn  h  %  thcfc  ail  move  about  the  central  Sun  ln\ 

diflcrent 
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different  Spaces  or  Periods  of  Time,  and  in  Orbits  that 
are  very  nearly  circular,  or  fuch  as  reprcfented  in  this 
Scheme.  .         . 

Euphrof.  I  obfervc  you  have  made  the  Orbs  of  the 
Planets  circular^  but  the  Orbit  of  a  Comet,  I  fee,  yoa 
liave  reprefented  as  Part  of  a  very  long  Oval-.-  Do  all  th^ 
Comets  go  round  the  Sun  in  fuch  oval  Figures? 

Clion.  Yes,  my  Eupbrgfyne^  they  all  move  in  Orbits, 
which  are  more  or  lets  oval,  or  (as  the  Aftronomers  calt 
it)  Elliptical i  for  what  you  call  an  Qval  Figun^  they  air- 
ways call  an  EUipfii. 

Eupbraf.  Tbe  Learned,  'tig  fit,  ikould  bs  allowed  « 
Didion  above  what  is  v^gar^  but  1  take  it  then  only  as 
uncivil  or  ungenteel  Ufage,  when  they  amtife  us  with^ 
unintelligible  Terms ;  fmce  we  ought  always  to  under- 
ftand  what  is  •ffer'd  us  to  read.  Kit  this  by  the  Way ; 
pray  Cleonicwi  what  do  you  intsend  by  thpfe  fmall  Stars 
round  Jupiter  and  Saturn^  in  the  Sdheme  ? 

CUon.  They  are  little  Moons,  which  the  Aftronomers 
call  Satellites ;  thefe  light  thofe  diftant  Planets  thro'  their 
dreary  Way ;  while  others  which  are  nearer  the  Sun,  and 
have  therefore  a  greater  Degree  of  Light,  have  none  of 
them,  fave  our  Earth  only,  which  has  but  one. 

Euphrvf.  Thefe,  I  prefume,  arc  all  the  great  Bodies 
which  compofe  our  Syftem,  becaufe  I  fee  jio  more  in  the 
Scheme ;  but  pray,  what  have  you  done  with  all  the  Stars  i 
Do  none  of  them  fall  to  the  Share  of  our  World  ^ 

CUon.  They  are  all  at  a  vaft  Diftance  from  our  Syftem, 
and  make  no  Part  of  it ;  as  you  will  fee  hereafter.  You 
will  caft  your  Eye  on  the  Diagram  once  more,  and  ob- 
ferve,  that  the  Bulks,  or  Magnitudes  of  the  Sun  and 
Elanets  are  there  <ilfo  reprcfented. 

Euphrof.  I  fee  it,  I  believe  j  docs  not  the  Orb  of  Saturn 
j^eprelent  the  Face  of  the  Sun,  and  the  feyeral  other  white 
Globes  the  comparativ/j  Bigncfs  of  the  Planets  whofc 
Names  they  bcuir  ? 

CUon.  Yes,  my  Eupbrofyne^  they  do  j  they  are  here 
^rawn  in  Piroportion  to  the  Sun,  of  more  than  eight  Inches 
in  Diameter,  and  from  thence  you  obferve  how  fmall  a 
f  igurp  oven  the  largcft  of  them  all  makes  in  Comparifon 
iof  that  glorious,  central,  folax  Globe* 

S^fbrof   Small  indeed  I  .  I  am  almo^  ^iham^  for  our 
C  4  tarchj 
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Earth  j  really  *tii  fcarcc  vifible  in  the  Syflem,  Heivens  ! 
what  1  Buflle  do  we  Mortals  make  about  this  Globe  of 
Earthy  when  we  fee  and  confidcr  it  alone  j  but  how  little 
A  Thing  docs  an  Empire  or  Kingdom,  nay,  the  Earth 
itfelf  appear,  compac'd  with  the  whole  Syftem, 

dim.  What  you  obfcrve,  my  Eufhr&fyne^  is  very  juft  i  wt 
J  earn  by  fuch  Reflexions  one  ufeful  LelTon^  that  Things 
are  great  and  fmall  only  by  Compariron ;  in  regard  to  many 
Other  Properties  of  Bodies,  you  will  find  that  this  Do<5lriiM> 
will  alfo  hold  good,  as  we  proceed  in  our  Speculation?* 

Euphr^f.  I  fuppofe,  the  Diftances  of  the  Planets  reprc- 
fen  ted  in  the  Print,  are  in  Proportion  to  thofe  in  the 
Heavens,  are  they  not,  Ckmtcui  ? 

Ckon^  They  are  fo,  as  nearly  as  thofe  Diftances  are  at 
prefent known.  In  the  Year  1 761 ,  when  Venm  appeared  on 
the  Sun's  Face,  the  Diftances  of  the  Sun  and  Pb nets  were 
pretty  nearly  determined  i  and  they  will  firobably  be  dill 
more  accurately  af€ert4ined  from  the  Obfervations  made 
^n  tht:laft  Tranfit  in  1769*  as  it  was  much  more  favour- 
able for  thai  Purpofe  ;  as  you  will  be  further  convinced  of 
hereafter.  We  Oiall  therefore  conclude  with  a  View  of 
this  Syftem  in  Sir  Richard's  poetical  Dcfcription* 

Thh  wide  Machine  the  Univerfe  regard^ 

Iplth  haw  much  SJtill  is  /acb  Apariment  r/r^r^d  j 

J'/je  SuK,  a  Ghhe  &f  Fin^  a  gkwing  Mafet 

Hctter  than  miking  FHnt^  orfiuid  Gbft  j 

Of  this  Qur  Sr/hm  b&Ids  the  middle  Placid 

MeecurivS  ntanjf  u  tht  central  Sun 

Dues  in  an  ^va!  OrBit  circling  run ; 

But  rarely  1$  the  Ohje£i  cf  Qur  Sight : 

Inf$lar  Glaryfunk^  and  m^re  prevailing  Light. 

Venus  the  next^  wh&fe  hvely  Beams  ad<^m^ 

As  Will  the  dnvy  Eve  as  opening  Mcm^ 

D$i$  her  fair  Orb  in  bi&uteous  Order  run, 

fie  Globe  Tehrestrial  next^  with  Jlmfing  P&le^ 

And  ail  its  ponderous  Lmd  unwearied  rdh. 

Tlmt  we  beheld  bright  planet firy  Jovi, 

Sublime  in  Air  ihro"  his  wide  Pr&vinu  m&ve^ 

Fmr  Second  Planets  his  Domni&n  awn^ 

And  r»und  him  turn  ns  r&und  the  Earth  the  Mom. 

Saturn  revolving  m  the  htgheft  Spheri 

IVith  ling*ring  Letbmr  fimjhes  his  tiar^ 


\ 
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Tk  Truth  &f  iieSohAK  Srsrrw  dmmfiraiei  hy 

BY  this  defcrlptive  View  of  the  Sokr  Syficm^  I  pre- 
fume,  my  Euphrsfynty  you  will  be  prep^t^  Ca  uadef-* 
ftand  a  Dcmonftration  of  the  Truth  of  It,  by  comparing 
the  fevcral  Appearinces  of  the  heavenly  Bodlcx  with  ttoic 
of  this  SyftcfH,  as  reprcfcnted  by  the  Flamiaruim^ 

Eupbriff.  I  make  no  Doubt,  dear  Ckankm^  btk  I  Ihafl; 
TiB  )^u  have  a  happy  Method  of  reprefcntbg  Things  fo 
fiaturat  and  cafy  \  clpeclally  as  I  ^prehen  J  the  Subjcii  nov* 
IS  but  Juft  the  Reverfe  of  what  you  fhewcd  inc  befotc,  whca 
you  refuted  the  Ptchmuu  S^lim^  by  the  fame  Machine, 

Ckm.  It  Is  IruCj  my  Euphrsfpte^  Truth  is  but  the  Ro 
rcrfe  of  Erfor^  a:  any  Time^  and  to  be  convinced  of  th« 
latter  is  more  thafi  half  the  Way  towards  a  Difcovery  of 
the  former*  In  order  to  this  you  obferv%  there  is  fome 
AlicratioT)  made  in  the  Face  of  the  Pkn^iarium. 

Euphr$f,  I  do,  CiiQnicut^l  fee  you  have  taken  the  Eaitb 
from  the  Center^  and  placed  a  large  goldea  Ball  in  ki 
Stead  \  alfo  I  obferve,  you  have  taken  away  the  fmaJl 
Brafe  Ball  from  among  the  Planets  (which  before  repre^ 
fentcd  the  Sun)  and  placed,  in  its  Room,  a  litlle  Ivoty 
Pall,  with  Circles,  to  reprefent  our  Earthy  I  fuppofe,  as 
no  more  than  a  Pkfut^^  thefe  are  bold  Innovations, 
Chanimu  in  a  Syftem  of  Worids ;  but  I  know  you  arc 
able  to  anfwer  for  them,  when  there  is  Occ^on. 

Ckim,  Yes  ;  whiJe  we  are  able  to  give  a  good  Rcafon 
for  what  we  do,  we  are  always  fecure  and  dourageoijs  ^ 
'tis  a  proJigious  Advantage  to  hate  Natun  and  Truih  both 
tm  our  Side  j  one  fupplies  us  with  all  the  Powers  of  L^^€ 
and  Rhmrk^  and  the  other  renders  us  always  vj£toriaus 

I  and  tnurnphant.  This  has  been,  and  ever  will  be  the  Caifii 
of  th^*  Ssjlar  Syftcm,  and  all  the  other  Parts  of  tfte  N^m^ 
tmtian  Phihfipkyj    fince  they  have  been  confidered  ^&\ 
located  in  a  proper  Manner* 
L 


^ 
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Eufhr^f  Well,  Ckmicus^  I  find  you  arc  a  Champion 
jji  the  Caufe  of  Philofophy  ;  but  put  the  Machine,  if  j^u 
pleafe,  into  Motion^  and  let  us  proceed  to  Particulars  % 
for  I  long  to  be  inAruflcd  in  this  moft  beautiful  P^rt  of 
the  Science. 

Chan.  I  win,-~I  wind  up  the  Sprifig^  and— ^Tou 
fee  all  the  Plancu  in  Motion,  at  the  different  Dillanccs, 
and  Degrees  of  VeJociiy, 

Eupbr^f  1  do,  Chmkut^  with  A  b u nd an c e of  Plea fu re  j 
and  I  fuppofe,  by  this  Mcanf,  I  have  now  a  proper  Idea 
of  th«  true  Syftem  of  th^  World  j  or  ii  there  ^tny  Thing 
yet  wanting  ? 

Gi^n.  Yes,  my  Euthr&Jyne^  too  much  is  yet  wanting 
to  compl^t  a  perfedt  idea  of  the  Sy^em,  at  leaft,  jn  one 
View — Nor  is  It  in  the  Power  of  Art  to  fupply  every 
Thing,  The  proportionable  Diftanccs  of  the  Planets, 
together  with  the  true  Proportion  of  theli  Magnkudes^ 
can  never  be  fliewn  in  any  Machine,  but  fe|.*arately  ihey 
may;  as  you  have  already  obfcrved  in  the  Plate  of  the 
I  Solar  Syftem,  And  I  fliall  only  here  obferve,  that  if  the 
Magnitudes  arc  the  fame  as  there  reprefentci,  the  Diftance 
of  the  Earth  from  the  Sun  would  be  83  Feet,  and  that  of 
Saturn  nearly  800,  fo  that  the  Orbit  of  Saturn  would  be 
almoft  a  Mik  \n  Circuniference,  and  confequently  no 
\Whnii3rium  can  ever  be  made  to  exprefs  the  Proportion  of 
0iliances  and  Magnitudes  at  the  fame  Time. 

Euphr&f*  I  am  convinced  it  cannot  be  done,  Ciemkuf^ 
fcy  what  you  have  faid  ;  and  one  Thing  I  obfervc  farther, 
and  that  is,  it  would  be  but  of  little  Ufc  il  it  could  be  made 
fo  large  ;  fince  then  we  muil  be  at  the  Trouble  of  walk- 
ing from  one  Part  to  another  to  view  the  federal  Bodies  of 
the  Syftem  y  for  it   i^  cafy  to  fee,  that  Mercury^  Vmm^ 
the  Earth  and  Mari^  would  be  all  of  them  by  much  too 
fmall  to  be  fctn  at  the  Diftance  of  Safurn^  (and  indeed 
the  three  firft  ttjupiitr)  without  a  Telcfcope.    I  protcft, 
I  CUmcuSf  I  can  fcarce  refleS  on  fuch  diminutive  Confi- 
i  deritiofis  of  the  Earth ,  without  feeling  fomc  Uncafincfs  ; 
)  i  am  quite  concerned,  when  I  think  what  a  mean,  and 
almoft  pitiful  Figure  we  make  in  the  Syftem*    However, 
[^ere  is  one  Comfort^  wc  are  not  the  leaft  of  aU  th^ 
Planets. 
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Gmi*  N04  no,  Sifter^  cloo*t  bedifcoura^  ;  mir  Earth 
U  a  Planet  of  the  ihrrJ  AU^nitudi^  if  thai  rd  yoti 

2Siy  CoflfQlatJon.^ — But  let  us  attend  tothc  ...^.  ,..ne  ;  yen 
there  obfcrve  one  Thing  right,  vi%.  the  Velacityfof  the 
Morion  of  the  Planets,  and  coafequently,  the  Planets  here 
finifti  their  Periods  fooncr  or  latcr^  juft  as  thej^  do  m  the 
Heavens,  And  not  only  this,  but  c\ery  other  Phisnom^nm 
h  the  fame  here  as  you  obferve  it  in  Nature,  as  will  be 
evident  by  confidcring  them  fcveralJy,  as  wc  did  when  the 
Pt:'  --   ^\,^em  was  reprefejited,  and  confuted  1^  it. 

This  I  {hall  attend  to  with  great  Plcaitire ;  for 
k  li  tiill  .1  fupcrior  Satlsfafiion  to  fee  what  Truth  is,  and 
the  Ways  and  Means  by  which  it  U  infaliiblydifcavercd  | 
as  o«r  little  mundane  Syftem,  therefore,  k  all  in  Motion, 
pray,  Cltmuur,  proceed  to  Particulars. 

CU&rt*  I  will,  my  Euphrofjm^  and  begin  with  the  Pba^ 
mmma  o£  Mercury  and  f^enm^  as  before;  only  here  you  are 
fuppofed  to  be  a  Spectator  of  thefe  Motions,  from  that 
fmall  Globe  with  Circles  that  reprefents  the  Earth  ;  33 jd 
from  thence  you  fee  thofe  two  Planets  in  one  Pait  of  their 
Orbits  pafs  before  the  Sun,  and,  in  the  other  Part,  behind^ 
or  beyond  it ;  and  this  is  tlieir  cojilbnt  Appearance  in 
the  Heavens,*  f 

Euphrcf.  I  fee  it  niuft  necefiarily  be  fo  j  and  it  is  fur^ 
prizing  to  mc,  that  fo  very  plain  a  Cafe  wag  not  alone 
fii^ciciic  to  convince  Mankind  in  every  Age  of  the  Truth 
of  this  Syifem. 

*^  CUm*  The  longer  you  live,  thelefs  you  will  be  furprized 
at  fuch  Things  J  you  will  find  Ignorance,  Prejudice, 
Party  or  Policy,  alwayi  cdipfmg  the  Truth,  as  Clouds  do 
the  bun,  tho'  Ujth  are  in  thcmfelves  thel  Objefts 

in  Nature*     You   will  find,  the  next  Pi.  jon  yom 

obfcrve  is  cqiially  coercive^  if  Men  would  reflector  attend 
to  it  at  all,  viz^  that  Mtnury^nd  Fmm  can  never  appear 
tp  y$  at  any  great  Diftance  from  the  Sun  ;  Msr£ury  not 
^bove  21  Degrees,  and  p'tnm  not  more  than  47  j  and  this 

•  The  Reader  ii  here  fuppofcd  to  have  his  I-  ^  he  Dia- 

gram in  plate  V-  whereall  the  Pbarnometia,  :.  Jin  thii 

Dialogue,  are  re  pre  fen  ted  jutt  as  they  are  fccii  in  iu^  Piivnta- 
rrum*  Thu!*  Pha^nomenon  I,  to  an  Eye  pbctd  en  the  E^^nh 
at  T,  the  Planet  Mertury  at  M  and  /'-fjsvj  at  V,  will  appear  to 
pafs  before  the  Sun  ;  and  at  Q  and  D  they  are  beyond,  or  khind 
ihe  Sun,  if  viewed  from  the  fame  Place, 
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cofrcrponds  exiftljr  writb  the  DillaDccs  from  the  Sun  ui  tlie 
Hca\  en^  when  grcatcft  of  all  f, 

Ei^krs^f  1  have  hardly  Geometry  enough  ta  underftand 
[nicafunng  DtJianccs  by  Degrees;  but,  I  ealllj  fee  the 
I  Thing  you  drive  at^  and  indeed  you  have  already  explat^*. 
f  cd  it  to  a^  in  a  forriKr  Converfation,  " 

Clt^n*  You  will  find,  my  Euphrgfyne^  that  very  litttef 
['Mathematics  it  requUltc  lor  yndcrftanding  thePhsenomcn*^ 
wii£it  we  cortic  to  explain  k  ftill  further  by  a  proper  Dia« 
gram^  CTthibitingthe  Theories  of  thefe  two  Planets  ;  and^ 
pafticuLar  Piece  of  M^ichinery  added  to  the  Orrery  for 
Chat  Purpofc  ;  The  jicxc  Phscjiomenon  will  create  you  m^ 
t>ifficulty  ■  for  as  you  obferv-c,  the  Diftance  of  the  Eartii 
ispcrpetuaOy  alttnng,  with  refpcS  to  any  Planet,  I  fop- 
pofc^  j-ou  have  Philofophy  enough  to  fee  what  wLl  follow 
from  thence  {, 

Euphr&f  Very  plainly,  CUmiois  ^  I  have,  *iis  to  be  hoped,* 
cotnnion  Scnl'e  enough  to  know,  that  when  the  Earth  if 
near  to  any  Planet, — that  Planet  will  appear  larger  than  it 
■mil  do  when  the  Earth  jj  remote  from  it,  and  thence  t 
may  infer,  that  the  apparent  Magnitudes  of  the  Planets  ar6 
alvi'iys  variable;  and  fo,  I  fuppofc,  you  obfcrve  ihem  to 
be  in  the  Heavens  ;  for  I  remember  well  what  yooi  faid 
of  the  Planet  /Wurj,  when  we  confidered  this  Ph^oomc- 
nmt  in  Ptilom/s  Syftero* 

Ckan^   I  am  glad  to  find  you  can  fo  happily  recolle 
and  compare  thcfc  Appearances,    We  have>  from  the  fa 
Principle  too,  the  Solution  of  another  common  Pha 
fncnon  of  the  Planets  ;  pray  do  you  remember  that  alfo  ? 

f  Phieaomenon  IT.  If  right  Llnei  bt  drawn  from  the  EaitK  afi 
Tp  touch! og  the  Orbim  of  Mtrcury  and  Fmss^  m  the  Pointt  Rj 
and  A,  on  one  Sldc^  and  Z  and  G  on  the  other,   ^tis  evffjctit^ 
ihofe  Lines  will  be  far: her  from  the  Sant  tluti  Lines  dravvn  td 
any  other  Points  of  thofe  Orbits,  and  confequenriy,  the  Planetf^ 
ic'thofe  Points,  will  be  Czcn  farther  from  the  Sun  than  in  any*] 
other ;  and  the  Angle  S  T  R  will  be  foand  ab6at  ai  Degrces,J 
and  the  Angle  S  T  A  about  47, 

X  PhBcnomenon  111-  Tts  evident,  that  at  the  Planet  MertMr 
fnoircs  from  IVT  to  H,  N*  I ;  and  P^enui  from  V  to  Ar  B,  C  the 
will  appear  lefs  and  kfi;  and  that  their  apparent  Magnitude  ^ 
will  encreafe  as  ihev  move  from  O  to  K,  P,  I,  and  from  D  td?j 
E,  F,  G,  towards  ifieEanh  at  T  ;  alfo  finec  the  Earth  at  T  t#f 
about  5  Times  farther  fitom  Mart  at  Y,  than  it  is  when  at/*  thi 
faid  Planet  will  appear  35  Times  If  fs  in  th^  fomier,  than  m  th^ 
ja^ter  Situauon  of  tlic  Earth* 
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Emph'if  Ibtlicveldo;  far  my  Rca^n  fufgeftifosie, 
tlut  the  appsLTcnt  Motions  of  Bodies  molt  be  gtcalcf  wbmi 
they  anc  near  than  when  tbcy  are  very  far  off;  aiid  marc- 
avfr,  rhat  their  vifible Magnitudes  andMocipiu  arealwajri 
gl^cdl  and  leaft  at  Ac  fame  Time  *. 

Chm*  Very  good,  my  Euphr&fyne  ;  diei^  is  foroe  Pka-^ 
foie  in  teaching  Pbtlofophy  to  you,  who  will  ibcm  be 
Miftr^s  of  many  of  rhe  mod  ufefu)  DoftHses  of  th« 
Science ;  you  aireaciy  know  the  Reafon  why  the  Piificti 
apparent  Motions  my  ft  h^  very  umquzl ;  but  why  they 
fliouM  fomcumej^  appear  i^adonary,  or  u^ithout  any  MotsoD 
Ibr  a  Time,  I  do  nor  wxptck  you  10  apprehend  fo  rcBiily 
M  yet  §  but  hereafter  you  will  ^c  no  Difficulty  in  that.    ' 

Euphr^f  I  perceive  Science  is  a  gradual  Thin^,  €kn^ 
mem  ;  nor  do  I  expeA  to  be  wife  all  at  once  :  1  ihalj  be 
very  well  fatisEed^  if  with  Tjme,  I  can  acquire  fuch  a 
Competency  of  Knowledge  as  i^  ^c  for  a  Wmimn* 

Cie&n.  You  fhouid  fay,  a  nafsnMf  Bfing^  my  Eupbrs^ 
0nfl  tjfcful  Science  is  of  neither  Scxj  or  any  PaJty.i 
But  to  return* — While  the  Planets  are  in  Motion,  you 
obferve,  from  the  Earth  they  wiil  be  iecn  to  ruore  in  dlf- 
fiTiftt  Direifkm  j  for  Inftance,  Mtr£ury  you  fee  is  now  on 
the  Ltft-Hand  Side,  or  Eaft^  of  the  Stin  ;  but  fiom  thericc 
he  moves  on  ibis  Side  of  the  Sc  Wc4V;'---^r-ffaii 

fhac  Weliera  Situation  on  the  K.^.l  ,1  vd,  he  moves  on 
behifid  the  Sun  to  the  Eaft  Si4e,  where  he  was  before^  fo 
that  in  one  Revolution,  be  is  &en  to  moyc  frgiii  E^ft  Id 
Weji^  and  from  IVifi  to  Eufl  \. 

•  rh^nomenon  ly.  In  tjie  Points  ©f  th^  CkJffits  wbe#e  the 
Planets  ate  nearcft,  a5  at  V  aisd  M,  they  will  appear  to  move 
faHdl;  and  Wtv  ^fcr/d^  at  the  rcniotct  Faints  O  an4  U  i  a{f<^ 
the  Vcloclry  oi*  the  Planet  Man  at  Y*  will  appe^  s  |  Time* 
gfcater  to  the  E^rdb  at  /,  th)  n  it  vviji  4^  wt^a  (he  Eivt^k  a  at  T^ 
»£  5  Ttme&  the  DiClaiM:^  ^  before. 

f  f  ha;iiomco£*ii  ^^  It  i&  eafy  toobferyc  uj  the  Scheme,  that 
10  an  Eye  pbccd  at  T,  the  Planet  Mswrnry^  m  x%  piCcs  from  R^ 
byO.  to  Z,  will  «ppe^  10  mpve  A>F)vajdsi  according  to  the 
Order  of  the  $igR5»  9f  froin  Wdl  to  E?ift  ;  but  tVom  Z,  by  M 
to  R,  h  will  appear  to  mo^-e  the  conrrajy  Way^  we.  frop  Eitft 
to  Wcftp  Of  be  fctrngrade.  And  a  lictie  W^iy  gn  each  Side  the 
FoEiit6  K  arid  Z,  -v/x,  ffom  ^  to  ^,  3(ul  kqm  ^  to  ^4  ^^^  Planet 
«iyft  appear  datknaty»  or  ai  iLai^  asii^ag  tiie  Stari  4I  Q^d  X, 

£j)C9 
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Euphrefs  I  focit  cleaxly,  CUmicus^  and  I  remember  alfa, 
you  obferved  to  mc  (in  the  other  Syftem)  that  this  is  th» 
Cafe  of  aJI  ihe  Planets  ^  and  I  expedt  I  ihall  be  able  tc^fee  it 
verified  by  my  own  aftual  Obfervations  oji  the  Planet  ¥€- 
nusy  In  a  little  Time,  after  the  Manner  you  then  diredfcedntie, 

Ckcn,  You  will  then  commence  a  PrailicalJjfrmnm^r^ 
S filer  ;  and  indeed  by  a  little  Attention  and  Practice,  you 
will  find  it  not  only  eafy,  but  pleafant  to  oUferve  all  the 
Phsenomena  of  the  Heavenly  Bodies  to  be  the  very  fame 
as  you  have  fecn  in  this  Phnetarium  ;  and  then  you  will 
be  fully  convinced  of  the  Truth  of  this  Syftem, 

Euphr^f  I  fijall,  nay,  I  am  fo  already »  Clcsmcui  \  for  1 
think  it  is  impoflible  any  one,  who  has  feen  all  thefe  Things 
fo  naturally  I  and>  m  it  were,  doubly  rcprcfented,  as  I 
have,  Ihould  not  be  convinced,  at  leaft,  that  the  Earth  Lt , 

a  Planet,   and  the  Third  from   the  Sun  : But  pray^^ 

Ckoniats^  may  not  thefe  Appearances  happen  to  a  Spe£tatc 
on  the  Earth  at  Reft  among  the  Planets,  as  well  as  oti  thftj 
Suppofition  of  its  Motion  ;  if  fo,  there  will    ftill  lie  al 
Objedtion  agalnft  the  Earth's  Motion, 

CUm,  'Tis  with  great  Pleafure  I  hear  you  make  thii] 
Queftion,  as  you  thereby  difcover  almoft  a  critical  Saga4 
city  in  thefe  Matters  in  fo  fliort  a  Time.  I  anfwcr*  my^j 
Euphr^fim^  the  Phxnomejia*  'tis  true,  would  be  the  izmt 
to  the  Earth  at  Reft,  as  we  have  now  fpecified  them  9  bull 
you  muft  know  withal,  that  they  would  not,  in  tliat<l 
Cafe,  happen  at  the  fame  Times  they  now  do,  nor  in 
the  fame  Part^  of  the  Heavens. 

Euphrof  I  am  very  defirous  of  feeing  this  illuftratcd, 
CUmioiS :    Can  you  fnew  it  bi  the  Plmttariuin  T 

CiiPH,  Very  eafily ;  for  Til  fix  the  Earth  at  Reft  in  the  , 
Beginning  of  the  Ecliptic,  or  firft  Point  of  Aria  (as  it  i$ 
no  Matter  where)  and  bring  the  Planet  Mtrcury  in  a  right 
Line  with  the  Earth  and  Sunj  it  is  then  inConjunAion 
with  the  Sun  i  then,  putting  the  Machine  in  Motion,  yon 
obfcrve  that  Planet,  in  88  Days,  comes  to  the  fame  Place 
again,  and  therefore,  if  the  Earth  were  at  Reft,  the  Time 
between  two  Corijunflions  of  the  fame  Kind,  would  be  - 
juft  equal  to  the  Pcrbd  of  the  Planct*s  Revolution,  an4] 

alwayi^ 

fmce  ttiofe  ^aU  Patu  of  the  Orbit  do  nearly  coincide  wich  iljf 
Tangent  Line.  Eat  thiA  Matter  will  be  farther  explained  in  a 
future  DialogLe, 
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alwap  in  the  lame  Point  irf  the  Ecliptic :  Do  you  under- 


k 


^}  m 


&2nd  me 

Euphraf  I  muft  be  very  dull  Indeed,  if  I  did  not 
feftly  well 

Clt4m.  Then 


per^ 


-I  pyt  the  £arth,  as  ufual^  in  Motion  ^ 

letting  out  with  the  Planet ; but  you  fee,  when  Mfr- 

oifj  returns  ta  the  fame  Point  again,  the  Earth  h  gone^ 
and  the  Planet  keeps  moving  on  'till  it  o^ertikes  the 
Earth.— *— Here  you  obferve  a  Time,  confiderably  longer 
than  the  Period,  is  taken  up  between  the  two  Conjunc- 
tions, m%,  more  than  jioDays* 

Eupbr&f^  I  fee  it  wonderfully  pbin,  and  alfo  I  obimre 
the  Earth  has  pafTed  over  about  a  third  Part  of  its  Orbit  in 
theTime  J  and  conicquently,  I  muft  needs  know,  that  both 
the  Time  and  Place  of  the  present  ConjuniS^ion  aic  very 
difierent  from  the  former  j  and  therefore  am  neccflariJy 
convinced  of  the  Motion  of  the  Earth,  ai  well  as  of  alJ  the 
reft  of  the  Planets  about  the  Sun,  I  fee  the  Truth,  and  much 
of  the  Beauty  and  Harmony  of  the  Solar  Syftem ;  for  which 
I  ihall  he  ever  infinitely  indebted  to  my  dear  CitmUus. 

CUm*  They  who  contemplate  Nature,  my  Euphr&fjm^ 
always  find  their  Admiration  and  Pleafure  encrealing  with. 
their  Knowledge  *,  the  more  nearly  we  view  her*  th«?  more 
engaging  ftie  appears^  and  what  you  have  yet  feen  is  bat»' 
as  it  were,  an  Apiiepajl  of  the  fubJime  Confolations  of  Phi* 
lofophy,  that  will  moft  certainly  reward  your  future  En- 
quiries, as  you  will  acknowledge,  when  you  come  to  under-- 
jftand  the Do£tri nc  of  tdipffSy  and  to  be  able  to  calcu late one. 

Ekpiir&f^  To  calculate  an  EoJipfe  I  A  ftrange  Thing  to 
talk  of  for  a  Wuman^  Ciemkus.  -  . 

Ciem.  A  Woman  \ Why^  thil/^j^/i-i&^d^of  yoitrlp 

feems  to  be  mightily  in  the  Way, ^I  muft  tell  you  one© 

more* 


•  Phienomecon  VL  la  the  Diagram,  it  is  evident*  if  the 
Planet  Mtratry  be  jn  Canjunflion  at  M,  and  the  Earth  at  Ref! 
atT,  it  will  be  in  Conjunfl:ion  a^ain,  after  one  Revolution,  in" 
the  fame  Point  M^  ntm,  in  SSDays.  But  fuppofing  the  Earth  ' 
and  Planet  %ti  en  together  from  the  Points  T  and  M,  the  PUnel 
will  have  made  one  Revolutioo,  and  Pax t  of  another,  before  it 
can  get  between  the  Earth  and  Sun  i  it  will  tbea  be  nearly  iu. 
the  Point  ^  and  the  Eardi  will  be  in  ^^  about  four  Signs  di&aat 
hQm  Ts  the  Place  of  the  former  CojijuDidlon. 
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inoc€,  mf  Eufhnffn4^  that  it  is  at  preftnt  quite  out  of  rhc 
Qu^ftion  I  for  if  indulgent  Heaven  has  favoured  j^ou  with 
fuch  mental  Faculties  and  Powers  as  wl)]  eiiible  you  to 
underftand  thefc  Things,  then  why  may  yoti  not  with  ai 
gQod  a  Grace,  and  to  as  greac  an  Advantnge,  addrefsyoariclf 
to  fuch  an  Unda^taking  I  I  know  feme  Ladies,  and  doubt 
not  but  there  are  many  others,  who  can  calculate  both  a 
Solar  and  Lunar  Ecljpfe,  and  intend  my  Eu^rcjym  IbaU 
jK>t  be  behind -hand  with  any  of  them.  Nay,  faither,  I  have 
a  Sort  of  eafy  Phtto/hphUal  denuiry  too,  nicely  adapted  to 
the  Geaius  of  the  Fair  S^jr,  which  will  hi  you  intu  the  JE^- 
iiarwUi  or  Reafoii  of  every  Step  you  take  in  fuch  a  Proccfs. 

Eufhref  You  have  fa  id  enough,  Clionkui  \  if  you  en* 
large  much  further,  you  will  furcty  make  an  Artgfiof  me^ 

Ckm*  There  is  no  Need  of  that,  in  the  Judgment  of 
fotne  People  th;it  you  know  tn  the  World, 

Euphrif  Prithee  hold  thy  Tongue^  Cle&nUm  j — and  tell 
me  what  is  in  the  Infide  of  this  Machine  of  yours  :  If 
there  any  Thing  that  I  can  underftand  by  what  Mean« 
you  make  Art  and  Nature  fo  wonderfully  agree  ? 

CUsn.  Yes,  furely,  and  nothing  fhall  be  denied  to  the 
Curiofity  of  my  Euphr^fym ;  1  will  take  off  the  Top  of 
the  Machine  J— and  there  you  obferve  feveral  Pa  reek  of 

Wheel-work,  great,  and  fmalL Of  the  firft,  you  foe 

lix  Wheels  all  fixed  on  one  Arbor. 

EuphfBf  I  do,  Cli^nkus  ^  and  as  they  differ  m  Sj2e,  lb 
1  obferve  they  do  in  Number  of  Teeth,  which  I  fyppofe 
arc  Ihewn  by  the  Figures  ftampcd  on  each  WheeL 

Ckm.  You  are  right.  Sifter,  and  you  farther  obfenre, 
the  Teeth  of  thefe  fixed  Wheels  play  in  the  Teeth  of  fix 
ccber  moveable  Wheels,  all  placed  about  one  common 
Aitk. — Iji  each  of  thd'c  Wheels  there  15  fixed  a  long 
Pipe,  or  Socket,  on  the  Top  of  which  each  Planet  was 
fixed,  as  you  iaw  on  the  Ouc-ilde  of  the  Machine. 

Euphrcf  You  need  fay  no  more,  Ckmcm^  for  I  obferve 
now  how  the  Planets  arc  made  to  move  in  general ;  for 
when  the  Set  of  fixed  W  heels  arc  put  into  Motion,  the  other 
Wheels  are  feverally  moved  round  ia  different  Times,  I 
ific,  by  the  different  Number  of  Teeth  in  each.— ^-^ 

CJtfM*  Very  well,  my  Eupbrcfyn€^  and  in  each  Set  you 
obfcrvf  thi  t)Ari  IPhtl  fmrn  the  fiotfom  is  the  fame,  and 
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has  the  fame  Niimber  of  Teeth,    confequendy  thejr  go 
both  once  round  in  the  fame  Time ;  therefore  may  repre- 
ient  OUT  Tear  \  for  you  fee  the  Ball  which  reprefcnts  our 
£arth  is  carried  round  on  the  Socket  of  that  Wheel, 
Mitplrof  All  this  I   fee  ver)*  plainly  ^  and  how  then^ 

dim.  Then  by  the  Proponion  of  the  other  Wheels, 
the  other  Planets  are  made  to  revolve  in  their  proper 
Pencils  of  Time.  Thus,  the  firft  Wheel  of  83  Teeth 
drives  the  firll  of  the  other  Set  of  20  j  therefore  AhrcuTy^ 
on  its  Socket,  muft  move  a  little  more  than  four  Times 
round,  while  the  Earth  moves  once  round  %  for  the  Num- 
ber of  Teeth  in  the  two  Wheels  will  alw^ays  be  as  the 
Number  of  Days  in  the  Earth  and  Planets  Revolutions, 
that  is,  83  is  to  20^  as  365  to  88  ^warly  ^and  therefore  in 
88  Daysj  the  Planets  will  make  one  Revolution  about 
the  Sun,     1  hope  you  underfland  me.  Sifter  ? 

Eifphrof.  I  do  very  well,  Cleankas  i  and  for  the  fame 
Reafon,  I  fee  the  Period  of  Fenus  is  to  the  Lengtii  of  our 
Year,  as  32  to  5a  |  in  Mafu  as  75  to  40 1  in  Jupiter^  as 
83  to  7  5  and  in  Sixfum^  as  148  to  5.  I  fee  the  Reafon  of 
this  Affair  with  much  more  Eafe  than  I  imagined  I  fljouJd. 

Ciion.  Every  Thingj  my  Eupkrofyne^  will  be  tolerably 
eafy^  when  it  is  well  reprefented,  and  rightly  confidered; 
the  Rationale  of  Things  4s  not  fci  very  myfterious  in  fuch 

Cafes,  as  is  generally  thought. -In  the  Barrel,  you  lee 

there  is  a  Spring,  which  by  Means  of  the  Fufce,  and  its 
Wheels,  puts  the  Work  into  Motion  ;  as  in  a  common 
ff^^ck^  or  Spriitg-Ckcky  and  the  Motion  made  equable  by 
a  Regulator :  So  much  at  prefcnt  for  the  Mechanifm  of 
the  Plm^taritm^  We  ftiall  entertain  ourfelvcs  with  a  mors 
immediate  View  of  the  great  Bodies  of  the  Syllem,  sy;  we 
have  Opportunity  ;  and  the  next  fair  Evening,  I  will  ftiew 
you  the  Face  of  the  Sun  thro'  a  Tdtfccp^  when  he  is  near 
fetting,  fur  then  we  have  the  moit  advantageous  View  of 
that  glorious  Lamp  of  Day  *, 


'  The  Reader  will  obfcrve  in  PUte  VI.  ibat  the 

?  of  20  Teeth  1     is      f  A  M  of  S3  Teeth 


7  ''   \ 

y  by  1 


CKofso. 


rf^ 


Tfem  of^/te  Wheel  Work  o/-/^^^. 

Plane  t  arium 
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Ski  mounted'  high  on  hit  rmriiSan  Race^ 
j/ll  bright  hejbines^  and  with  a  better  Face. 

DiYD£!V*8   OVIO. 

Eupbrof.  Well,  the  Sun,  to  be  fure,  is  a  noble  Subjea 
of  Poetry,  as  wcH  as  Philefophy  !  But,  pray,  CUonicui^ 
can  you  tell^  me  any  Thing  of  the  Original  of  the  Sun, 
and  of  what  his  wonderous  Bod^  is  co  npofed  ? 

Cleon.  Very  little  can  be  faid  on  that  Head  i  Mofei^ 
you  know,  informs  us,  that  God,  at  the  Creation,  nrft 
calfed  for  Lights  and  then  he  made  thefwTi;  and  'tis 
generally  fuppofed,  he  made  the  huge  Body  of  the  Sun 
tf  Kind  of  Receptacle,  or  Rcfervoir  of  Light,  "from 
whence  it  might  be  difperfed  through  all  Parts  of  the 
Syftem  >  and  thus  the  famous  Mikw  has  paraphraled  ic 
in  thele  excellent  Lines* 

Then  ofcclejiial  Bodies  firjl  the  Suttj 
A  mighty  Sphere^  heframed'y  unlightfime  Jtr/t$ 
Tio'  of  ether ial  Mould:  Hefttrmd  the  Moon 
Glohofty  and  every  Magnitude  of  Start. 
Of  Light  by  far  the  greater  Part  hi  took 


ranfplanted  from  her  clouded  Shrine^  and  placed 
In  the  Sun^s  Orb^  made  porous  to^  receive y 
And  drink  the  Hpsid  Light ;  frm  to  retain 
Her  gathered  Beams :  Great  Palace  now  of  Light  j 
Hither y  at  to  their  fountain^  other  Stars 
Repairing  in  their  golden  Umt  draw  Light ; 
And  hence  the  Morning  Planet  gilds  her  Horns. 

Paradise  Lost* 

Euphrof.  And  does  not  the  Light,  thus  colleded^^  make 
the  Sun's  Body  a  Qlobe  of  Fire  i 

Cleon.  Undoubtedly  i  and  the  moft  intenfe  and  ardent 
Heat  poffible  muft  be  there  conceived. 

Esiphrof.  I  imagine  fo^  for  I  have  feen  a  Book  in  my 
Papa's  Library,  which  was  wrote  to  prove,  that  tKe  Sun 
was  the  horrible  Place  which  we  call  Hell. 

Cleon.  'Tis  certain,  the  Sun  is  both  large  enough, 
and  hot  enough;  and  if  it  be  not  there,  'tis  hard  to  fay 
where  it  ihould  be,  'Tis  certain,  however,  if  MiltoM 
be  right,  the  Devil  is  no  Stranger  in  the  Sun ;  for  ia 
his  vagabond  Flight  through  our  Syftem,    he  makes  him 

D  2  light 
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light  on  the  Sun*  and  compares  Km  to  a  Spot   in  bii 

*  —  Tj&ff  g  lands  the  FUnd^  a  Spot  Uh  which  perhaps 

Jjhoncmir  in  the  Ski's  lucid' Or ^y 

Thro'  his  glaz'd  cptic  Tuhe^  yit  never  faw~ 

Euphrof.   This  is  a  Fancy  in  the  Poet  prerty  cnougli  | 

and  now  you  talk  of  Spots  in  the  Sun,  pray  what,  and 
how  many  are  they  ?  Have  you  ever  fccn  them,  CUonicus  ? 

Ciesn,  Yes  J  my  Euphrcfyney  very  often  ;  and  they  make 
a  very  odd  Figure  in  ihc  Sun's  Face ;  their  Number  is 
very  unccrt.iin,  being  fometimes  more,  fo  me  times  fewer, 
and  fonietimes  you  will  fee  none  at  all. 

Euphr&f.  How  big  do  they  appear  ?  *    *     . 

Ckon.  Some  are  large,  and  fomc  fmall  ;  it  has  been 
obfcrvcd,  that  fome  have  been  about  a  30th  Part  as  wide 
as  the  Sun's  Face, 

Euphrcff,  How  do  they  appear  fituated  there  ? 

C/f^^/.  Sometimes  many  together  in  one  Part^  in  an- 
other Part  you  fee  them  fingle;  but  they  are  hardly  ever 
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Snioke,  and  other  opacous  Matter,  in  various  Parts  of 
his  Surface  ;  this,  as  it  gradually  fpends  itfelf,  makes  the 
Spots  degenerate  into  others  which  look  cloudy  or  mifiy  ; 
and  in  the  laft  Place,  the  faid  Calx^  or  dark  Matter, 
being  quite  diiSpated,  an  Eruption  of  horrid  Flames 
fucceeds,  as  in  a  Volcano^  which  make  the  bright  and 
flaming  Parts^  that  fome  have  obferved  to  come  in  Place 
of  the  Spots.  This  is  the  beft  Account,  my  Eufhrofyne^ 
that  I  can  give  of  the  Solar  Spots, 

EuphroT.  I  thank  you.  Brother;  but  it  would  be  a 
greater  Grratification  to  have  a  Sight  of  thefe  Spots ;  could 
you  no  how  fliew  them  to  me  ? 

Cleon,  Yes,  very  eafily;  and  'tis  What' I  intended, 
when  we  came  out ;  for  which  Purpofe,  you  fee,  I  have 
brought  with  me  this  fmall  Telefcope,  in  which  I  have  put 
a  fmoaked  Glafs  next  the  Eye,  that  the  excefljve  Bright- 
nefs  of  the  Sun  mieht  not  hurt  it  in  viewing  him. 

Euphrof.  Dear  Brother,  I  fee  you  are  very  careful  to 
oblige  me  in  every  Thing ;  but  the  Sun  is  aimoft  down, 
if  you  be  not  fpcedy,  we  fliall  lofe  Sight  of  him. 

CUon.  There  is  Juft  Time  enough  ;  you  will  now  fee 
him  alfo  gradually  defcend  the  Horizon.  I/et  the  Tube 
be  laid  upon  the  upper  3ar  of  this  Gate,  it  will  juft  fit. 
your  Eye. 

Ettpnrof.  It  does  fo  indeed. 

CUon.  The  Telefcope  is  now  right  to  the  Sunj  put 
your  Eye  to  the  End. 

Euphrof.  I  do.— 

CUon.  Can  you  fee  any  Thing  ? 

Euphrof.  Yes,  the  Orb  of  the  Sun,  prodigious  large 
and  bright.— I  fee  a  Clufter  of  Spots  in  the  upper  Part ; 
I  think  there  is  about  11  or  12.— I  fee  a  very*  large  one 
on  the  left  Side, — and  two  more  towards  the  Bottom.—^ 
*Tis  an  extreme  Curiofity,  indeed,  but  it  makes  my  Eye 
ake. — 

CUon.  Reft  a  little,  and  then  view  him  as  he  fets. — 

Euphrof.  I  will. ^But  he  feems  now  to  touch  the 

JEarth, I'll  view  him. 

CUon.  He  is  not  fo  near  the  Earth  in  the  Glafs.— 

Euphrof    He's  yet  a  Foot  above  the  Earth  : -Now 

be  ju^  touches  it;— —the  two  Spots  below   are  juft 
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fcid  ^     ■  the  lar^e  Spot  in  the  middJe  touches ;    ■  ■  tt 

gone; ^the  CTuftcr  begins   to  dip  j thej^   arc   all 

dowo  ;  -    -  -the  Sun  is  almoft  gone; there  he  is  quit« 


-Well»  Dt"  aJJ  Things  I  ever  j  et  Ciiv,  this  i$ 
the  moil  delightful  and  ravifliiiig  Sight !  How  prodi- 
gioui  large  he  appears  through  the  Gl^ls !  Pray,  can  you 
tell  how  big  he  realty  is  ? 

Cieon.  Not  ceruinly  \  bccaiifc  his  Diftancc  from  the 
Earth  is  not  certainly  known  j  however,  'tis  compLited^ 
that  I  he  Sun  is  in  Djameter  above  Eight  Hundnd  Thou^ 
/and  Mil£s  i  and  if  fo,  his  Bulk  will  bc  a  Miili&n  §fTtimi 
greater  than  o\ti  Earth. 

Mupbr&f,  Pxodigioua  !  I  do  not  wonder  you  place  him 
ja  the  Center  of  the  Syilcm  i  it  would  be  a  monArous 
Piece  of  Contf  ivAnce^  to  make  &  Body  fo  imnicnrcly  great 
as  the  Suji,  move  about  the  Earth,  which  in  regard 
of  him  is  fo  "^try  fmalL 

Clmn*  You  conceive  very  well  of  the  Matter,  Sifter ; 
fuch  Con  dud,  in  forming  a  Worlds  can  never  be  fup- 
pofcd  in  the  all-wife  Creator,  as  would  be  infufferable  in 
a  common  Mechanic,  But  that  the  Sun  is  in  the  Center 
of  our  Sy  ft  em  you  have  already  fcen  fui&ctent  Proof, 

Muphrsf  And  has  the  Sun,  then,  no  Motion  at  all  ? 

CliQn,  If  the  Spots  arc  only  Blemilhes  in  the  Sun's 
Face,  and  are  fixed  there  as  Patches  on  a  Lady's  Face, 
'tis  certain  J  the  Sun  has  a  Motion  about  its  own  Center, 
or  Axis  J  and  tJiat  in  about  25  Days  15  Hours.  And  this 
is  now  no  longer  an  Unct-nainty,  but  proved  by  the 
confiant  Unifonruty  of  ihcrr  Motion- 

Empbr^f*  But  though  the  Sun  may  move  upon  its  Axis, 

fct  I  fuppofe  it  to  be  at  Reft  in  the  Center  of  the  Syftem, 
mean,  fo  as  not  lo  move  out  of  it's  Place,  is  it  not, 
XCUomcm  ? 

CU§ft.  No,  Sifter,  not  perfeaiy  at  Reft  there  neither. 
For  you  muft  undcrfland,  there  is  a  certain  Point,  which 
is  th'.-  truey  or  toitimm  dntir  of  all  the  Planetary  Motions, 
and  this  Point  b  at  moft  not  qui  e  a  Diameter  of  the 
Sun  diflant  from  it's  Center  j  about  this  Point,  therefore, 
the  Sun,  as  well  iLst  all  the  Planets,  movei  but  in  what 
Time  is  uncertain, 
Ekpbrof  Well,  this  Evening  ba^  been  happily  fpent  1 

And 
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And  now  upon  our  Return  Home,  let  me  know  what 
Kind  of  poetical  Phiidbphers  we  have ;  for  I  make  no 
doubt  but  the  Mufes  Ang  very  harmonioudy  on  luch  a 
glorious  Subjetfl. 

Clion.  Oh,  very  finely  indeed ;  the  great  Works  and 
Scenes  of  Nature,  you'll  find,  are  the  moft  agreeable 
Themes  of  the  Mufes ;  they  never  fing  fweetcf  than  wheit 
they  chant  the  Wifdom  aiid  Magnificence  of  creating 
Power.     Thus  the  Rev.  Mr.  Brown  : 

In  the  Beginnings  the  Almighty  faid^ 
Let  tticre  be  Light ;  that  Injfant  Darknefspii 
JU  radiant  Day  her  rofy  Beams  Mfplay'd^ 
And  the  y$ung  W9rld  infpUndid  Drefs  array  d. 
The  bloving  Sun^  uprifmg  from  the  ^aftj 
Like  a  young  Bridegroom  in  his  Glories  drefs* d^ 
Hisfpiral  Courfe  thro*  Voids  immenfe  begun^ 
Ages  to  roily  andfwifl  as  Time  to  run^ 
Surveying,  and  furvefd^  throughout  the  Vaft 
Of  the  Great or^s  Works  fhm  firft  to  laft. 

Or  ify  as  more  fagactous  Sages  fay  ^ 
Hi  JiandsfaJ  fix' d  amid/la  Flood  of  Day^ 
Around  his  Orb  harmonidks  Planets  race^ 
By  his  Attraction  mov*d^  thro*  boundlefs  Space* 

Hailfacred  S^uree  rf  inexhaufied  Light  f 

Prodigious  Inftanct  ofcrepting  Might ! 
His  Diflance  Atones  Imagination  foils ; 
His  Nknihgrs  fcarce  avail  t^  count  the  Miles. 
His  globoids  Body  how  immenfely  gnat  I 
Ht/wfieru  his  Burnings  /  H»w  intenfe  his  Heat ! 
Asfwift  as  Thought  hi  darts  Us  Radiance  rounds 
To  diflant  Worlds  his  Syjiem's  utmojl  Bound. 
^  all  the  Ptamts  the  dinging  Soul^ 
That  beigbims^  mid  iwvigora  testhe  Whole. 

And  Mr.  Bakerj  'm  his  Umverft : 

Along  the  Skies  the  Sun  obliquely  rolls^ 
Forjakes  by  Turns^  and  vifus  both  the  Poles. 
Dt^rent  his  Tracks  but  conjlant  his  Career y 
Divides  the  Times,  and  meafures  out  the  Tear. 

D4  r# 
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T&  Climbs  nturnij  when  freixlng  IVtntfr  nigm^  V  -^^ 
i        Unbinds  the  GUbe^  andftu^ifiei  thi  Pkiins.  1 

Thi  craiklutg  Ice  4i£c!ves  \  the  Riv^nftow  : 
Fines  crswn  tht  Mcunwin-Tofs^  and  Ccrn  (hi  Valt% 

helsw- 

Of  his  ^enietl  Influinci$  and  Virtue  which  he  coinmunkatei 
to  the  Earth. 

ffii  Fires  the  gentle  Flame  of  Life  fufiatn  \ 
Hence  Men  and  Beafls  and  the  innunir^ui  Train 
Of  Vegetahlis  thrive  j  hence  fprhtg  the  Psw*rs 
/^n&/VA  breathe  in  Animah,  a?idh\oom  in  Ftow'rs. 

Prizc-Verfes,  No.  IV#  On  Aftronomy* 

And  Qowl^y  thus  : 

ThegUrious  Ruler  ^f  the  Mornings  fi 
But  Imks  an  Fhwers^  andjirait  thty  gr&wi 
And  when  his  Beamf  their  Light  unfdd^ 
Ripens  thi  dull  Earthy  and  warms  it  into  GdL 
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Nay,  our  Sabbath  is  called  Sun-iof^  as  being  the  Day 
appropriated  to  the  Worfhip  of  the  Sun  by  our  idolatrous 
Anceftors,  the  Saxons. 

Euphrof,  There's  no  Doubt  but  they  woiAipped  him 
as  the  Ggd  of  Day^  Light j  and  Heat ;  but  what  other 
Chara<Sters  did  he  fuftain  amongft  them  ? 

Cleon,  They. efteemed  him  alfo  the  GocLoi  Wtfdam  and 
Harmony ;  they  painted  Apollo  with  his  Harp  \  ahd  from 
the  confummate  Beauty,  Order,  and  Regularity  which 
they  obferved  in  the  Difpofition,  and  Motion  of  the  hea- 
venly Bodies,  they  affigned  them  all  to  his  Dominion, 
and  thence  their  Poets  are  often  chanting  the \^ii^  of  the 
Spheres  J  as  we  (hall  hereafter  fee. 

Euphrof.  Pray,  Cleonicuf^  has  the  Sun  any  great  Ii^flu-> 
cnce  on  the  Weather,  by  which  its  Alterations  can  be 
foretold  ? 

Cleon.  Yes,  Sifter, -he  has  Influence  enough  on  the' 
Atmofphere,  and  his  Heat  is  the  general  Caufe  of  all  Me-, 
teors,  and  Variety  of  Weather;  and,  indeed,  by  viewing 
his  Orb  thro*  the  Body  of  the  Air,  varioufly  modified  and 
altered  by  Vapours,  they  who  are  ufed  to  it,  as  Hujband^ 
men^  Shetherds^  ^c.  may  become  (o  Weather  wife,  as  often 
to  foretel  the  Changes  that  will  happen  in  it.  And  fo  far 
the  Precepts  of  Virgil  are  pe^rtinen t.  ThuSy  of  the  rijing  Sun  ^ 


"The  Siirty  who  never  liesj 


Foretels  the  Change  of  fVeather  in  the  Skies, 
For  if  he  rife^  unwilling j  to  his  Race^     . 
Clouds  on  his  Browj  and  Spots  upon  his  Face  ; 
Or^  if  thro*  Mijis^  be  Jhoots  his  fulUn  Beams j 
Frugal  of  Lights  in  looje  and  JiraggUng  Streams^ 
SufpeSl  a  drtfling  Day^  with  foui hern  Rain, 
Fatal  to  Fruits  J  and  Flocks  ^  and  promised  Grains 
Or  if  Aurora,  with  half -opened  JSyeSy 
And  a  po'e^  fickly  Cheeky  falute  the  Skies  \ 
How  jhali  the  Vincy  with  tender  Leaves y  defend 
Her  teeming  CluficrSy  when  the  Storms  defcendf- 
When  ridgy  Roofi  and  Tiles  can  fear ce  avail 
To  bar  the  Ruin  of  the  rattling  Hail. 

Then  of  the  fetting  Sun. 

But  more  than  ally  the  fef  ting  Sun  furveyy 
JVhen  down  the  Steep  ofHtav*n  he  drives  the  Day. 
5  ^or 
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F<^r  op  wt  find  him  finifiing  his  Raa^  -    . 

With  various  C&isurs  erring  en  his  Fsti  \ 
If  pry  nd  his  glowing  Globe  defcexds^ 
High  ff^inds^  andfurims  Tempeft  hi  psrtmds  : 
But^  if  his  Cheeks  arr  fwoln  with  livid  hiut^  y 

He  bodes  wet  JVeather  by  his  Wafry  Hue^  V 

Andfireakd  with  redy  a  troubled  C^mrjhrw  \  J 

That  fulUn  Mixture  JhaU  at  once  d^el^re  * 

ff^nds^  Ruin^  and  Et$rms^  and  elemental  ff^sr^ 
What  dffp'ratf  Aladrmm  then  would  venture  o'er 
The  Frith^  or  haul  his  Cahles  from  the  Shore  f 
Bui^  if  with  purple  Retys  he  brings  the  Lights 
And  a  pure  Heaven  refigns  to  quiet  Nighty 
No  rifmg  Winds  y  &r  failing  Storms  are  nigh  ^  1 

But  northern  Breezes  through  the  Fcre^fyf  > 

And  drive  the  pMck^  and  purge  the  ruffled  Sky.  J 

Th^  unerring  Sun^  by  certain  Signs j  ^t lares 
What  the  lot:  Et/n^  or  early  Morn  prepares  ; 
Aftd  when  the  South  pr&je^s  aflormy  Day  ; 
And  whin  the  clearing  North  will  puff  the  Chudi  away. 

ViRG.  Geor/i, 
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Man  to  be  a  Iktle  Ulnted  with  the  prevailing  Dofh-iae 
of  that  Age;  and  efpecially,  if  we  confider,  that  bis 
Father  is  reported  to  have  been  a  Servant  to  one  of  tboie 
fiotlhjajing  Impoftors, 


DIALOGUE    Vm. 

OftbeYhK^zT  MERCURT. 

CUtmtcus. 

THIS  Morning,  my  Eufbrtfym^  prcrves  according 
to  our  Wifhes ;  the  Heavens  are  clear,  efpecially 
towards  the  auroral  Eaft,  and  will  prefent  us  with  a  good 
Opportunity  of  viewing  that  rare  Curiofity,  the  Planet 
Mercury.  He  is  now  at  his  greateft  Diftance  from  the 
Sun,  and  rifes  before  him.  He  now  anfwers  to  his  poe- 
tical Character,  of  being  the  Herald  of  the  Godfj  and  the 
Mejfenger  of  jfpcIU ;  for  now,  it  feems,  he  does  indeed 
precede  bis  Sovereign,  and  proclaims  to  our  diftant  He- 
mifphere  the  gladfome  Approach  of  Day, 

Eupbrpfyne.  Pray,  Cleonicusy  where  is  this  extraordinary 
Planet  ?  1  never  rofe  fo  early,  with  fo  much  Pleafurc,  as 
I  have  done  this  Morning  in  £xpe6lation  of  viewing  him* 

CleoH.  Mv  Chamber- Window  commands  a  Profpefl  of 
all  the  Eaftern  Horizon ;  let  us  take  a  Telefcope,  and 
'from  thence  view  him  before  the  too  great  Brightnefs  of 
the  rifmg  Sun  obfcures  him. 

Euphrof.    Let   us   haften   thither; your  Window 

commancis  the  Earth  as  well  as  Heavens  \  but,  pray,  to 
what  Part  muft  I  look,  to  fee  this  rare  Obje£t  ? 

Cleon.  Let  me  fee  y  Oh,  yonder  he  faintly  appears, 
juft  over  the  Top  of  the  Elm ;  you'll  fee  him,  if  you 
dired  your  Eye  to  that  Tree, 

Euphrof.  I  fee  him;  pray,  take  the  Telefcope,  and 
dire£^  it  to  him. 

CUw.  'Tis  done,  my  Euphrefyne ;  put  your  Eye  to  the 
End  of  the  Tube,  and  view  the  Harbinger  Qi  Day. 

Eutbrof  I  fee  him;— — he  appears  very  fmall,  but 
almoft  round,  and  fomewhat  globofe ;-~— I  fee  no  Spot, 

or 
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or  any  Thing  bcfides  a  dear  Circle  of  Light  ;-^— he 
appears  of  a  rcddifh  Complexion  in  the  Glafs,  tho'  very 
pale  without  it ;  ■  I  have  loft  Sight  of  him,  by  moving 
the  Tube, 

CUan,  You  have  fccn  all  that  can  be  fecn  in  him  j  and 
you  may  fay  now,  you  have  ma  feen  Mereurp 

Eupbrof  Dear  CUonicus^  I  am  obliged  to  you  for  \t,  1 
think  you  faid,  he  was  next  to  the  Sun  in  the  Syftctn, 

Chm*  He  is  fo  ;  and  yet  he  is  computed  to  be  no  lets 
than  Thirty -two  Millims  ef  MUfsfrsm  the  Sun. 

Euphrof*  Indeed  !  And,  pray,  can  you  tell  me  any 
Thing  of  the  Magnitude  of  this  Planet  ? 

CUon.  Aflronomers  compute  the  Diameter  of  this 
Planet  to  be  Two  Tboufmd  Fmr  Hundnd  and  Sixty  Mil{s  ^ 
an4,  therefore,  his  Body  will  be  a  little  above  a  30th 
Part  as  big  as  our  Earth. 

Euphrof  I  think  you  obfervcd  to  me,  his  Nearnefs  to 
the  Sun  is  the  Reafon  why  he  is  with  fo  much  Difficulty, 
and  fo  feldom  feen  by  us< 

CUon,  I  did  fo.  He  is  the  ncareft  of  all  the  Planets 
to  the  Sun  ;  and  his  Orbit  fo  fmall,  with  Regard  to  the 
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Circle  or  Orbit,  the  Globes  that  I  fee  at  M,  N,  O,  P, 
l^c.  I  fuppofe  reprefent  Miratry  in  fo  many  Points  of  his 
Orbit,  do  they  not  ? 

CUon,  Yes,  they  do;  and  firft,  when  Mircury  is  in 
the  Point  M,  he  appears  to  the  Earth  at  T,  to  be  in  the 
fame  Part  of  the  Heavens  vrith  the  Sun,  and  fo  isiaid  to 
be  conjoined  with  the  Sun ;  from  whence  that  Point  is 
called  the  inferior  CmjunSiion  of  the  Planet. 

Euphrtf.  Since  the  Planet  is  then  between  the  Earth 
and  the  Sun,  does  he  not  appear  to  go  acrofs  the  Face  of 
the  Sun  \ 

CU$n.  SoD^etimes  it  h  happens,  but  very  feldom ;  be^ 
caufe  Mercury  does  not  move  in  the  Plane  of  the  Earth's 
Orbit.  When  he  chances  to  traverfe  the  Sun's  Face,  he 
appears  like  a  black  Spot  in  the  Sun  ;  thus  I  faw  him  in 
the  Years  1736,  and  1743  \  and  he  may  be  feen  ag^'n  in 
the  following  Years,  i;iz.  1782,  1789,  in  O£lober.  And 
in  the  Years  1753,  1786,  1799,  ^^  ^^^  Month  of  jtpril^ 
he  wiUL  tranfit  the  Sun's  Difk,  as  the  great  Dr.  H(dlejf  has 
certainly  predided. 

Euphrof.  It  feems  to  me  from  the  Scheme,  that  the 
Planet  muft  be  again  in  Conjundion  with  the  Sun  in  the 
Point  O  of  its  Orbit ;  for  they  are  there  both  in  the  fame 
Line  from  the  Earth. 

Cleon.  *Tis  very  true  j  and  that  is  called  the  fitperior 
Conjunffion  of  Mercury.  In  that  Situation  he  is  never 
feen ;  for  he  either  goes  behind  the  Sun,  and  fo  is  totally 
eclipfed ;  or  if  not,  he  is  fo  near  the  Sun,  and  fofmall,  that 
he  is  wholly  extinguifhed  by  the  Sun's  tranfcendent  Light. 

Euphrpf,  Does  not  the  Difference  of  his  Diftances  in 
thefe  two  Conjundions  make  a  proportional  Difference  in 
his  apparent  Bqlk  ?    I  think  you  told  me  fo,  Clednieus. 

Cleon.  Yes,  I  did ;  for  as  he  is  above  twice  as  far  frpm  the 
Earth  in  the  Point  O,  as  when  he  is  in  M,  fo  he  appears 
four  Times  as  big  in  M,  as  he  does  in  O,  as  they  find, 
who  have  bbfervcd  him  in  thefe  Places  with  good  Tele- 
iicopes.  ThePoiitions  of  the  Planet  at  N  and  P,  are  thofe 
in  the  middle  Points  between  the  ConjunAions. 

Euphrof.  But  how  comes  it  to  have  that  particular 
Situation  at  R,  in  the  Scheme  ? 

Cleon.  Becaufe  that  is  the  Part  of  the  Orbit  in  which 
he  appears  to  be  at  thegreateft  Diftance  from  the  Sun,  and 

which 
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which  he  poffcffcs  at  this  Time  ;  for  a  ftrait  Line  T  R, 
ijsLwn  through  the  Ccniers  of  the  Earth  anti  Planrt,  doe* 
but  juft  touch  its  Orbit,  In  this  Cafe,  he  is  faid  to  bo 
in  hk  griatifl  Ehngafion  frem  fh  Stm* 

Eupkrof  1  believe  1  apprehend  you ;  fm  a  Liitc  jorniitg 
tbe  Cciittrs  ol  the  Earih  and  Phnct  in  any  other  Situation 
H  I,  would  be  iwarer  the  Sun,  But*  which  Way  does 
the  Planet  move  in  its  Orbit  ? 
I  *  Ckon.  I  thought  your  Memory  w^uld  have  kt  nothing 
Hip;  but  you  will  eafily  recollcft,  that  \t  moves  from 
M  to  R^  and  fo  by  N  to  O  and  P.  That  rs,  k  mof^a 
from  the  Nm-fh  to  the  Jf^ffl^  lo  Ihe  Smth  and  E^Jf^  if  I 
luay  be  allowed  fo  to  exprefs  it, 

Eufhrcf  Then  I  fee,  while  Mermrj  pafles  throu|4i  the 
Right-hand  Half  of  its  Orbit  from  M  by  N  to  O,  he  will 
be  fcen  on  the  Weft  Side  of  the  Sun ;  and  while  he 
marches  through  the  oikei  Half  O  P  M,  he  will  appear 
Eafrward  of  the  Sun, 

Ckim.  Very  right,  my  Effplw^fynti  he  will  fo;  and 
therefore  from  the  Time  of  his  inferior  to  his  fuperior 
Conjunction,  he  will  rlfi  and fft  befin  th  Sun  ;  but  from 
bis  fuperior  Conjunction  to  his  inferior,  h^  VfxW  rift  imd 
fi$  oftiT  iIm  Sun  I  in  which  Cafe,  he  will  be  vifible  only  In 
the  Evening  i  in  the  other^  (which  it  the  prefent  Cafe) 
he  can  be  fccn  only  in  the  Moi*ning* 

Euphwof  This  is  all  very  plain  ;  and  I  remember  you 
told  me  in  a  general!  Way,  that  he  made  his  Tour  abotit 
the  Sun  in  §8  Days  ^  but,  ^^y^  what  is  the  precife 
Time  of  his  Period  ? 

Citm^  Mercury  revolves  about  the  Sun  m  the  Space 
©f87  Days,  23  Hours,  and  16  Minutes,  wherefore  the 
Year  to  the  Mtrcmiams  is  about  one  Quarter  of  our  Year. 

Euphrcf*  Now  you  talk  of  the  I ji habitants  of  Mtroiry^ 
pray^  if  there  be  any,  how  is  it  poflibte  they  (hould  en* 
dure  the  excciHve  Heat  of  the  Sun  there,  being  fo  near  to 
him  ? 

Chm,  The  Heat  there  muft  be  about  feven  Time$  zn 
hot  ns  our  Torrid  Zone  ;  hut  the  Bodies  of  Animals  a[ 
Vegetables,  if  jiny,  muft  be  tempered  accordingly  to  fufla 
\U  "  It  is  an  equal  Tafk  to  Omnipotence  to  make  a  Clafs 
of  Beings  as  fit  to  endure  one  Degree  of  Heat  or  Cold, 
a&  another,    Mr*  Bahr  hits  fomc  hae  Lin^^  tm  this  Head. 
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Fir^  MbrcOry,  amiJJI  fkU  Ttdet  of  Lights 

RMs  mxt  tbi  SuN^  tbr<f  UsJmaU  CireU  bright. 

All  tbat  dwell  there  mujl  be  refined  and  pHr$  i 

Bodies^  like  ourSy  fuch  Ardour  carCt  endure. 

Our  Earth  wtuld  bhzi  benentb  fo  fiera  a  Ray^ 

And  all  its  MarUe  Mountains  melt  awajf.  Univerfc. 

Alfo,  thiis  Mr,  Br§wn^  in  his  Prize- Vcrfcs  on  Aftronomy : 

In  the  near  Neighbourhood  of  Phoebus'  Car 

Rollsy  fwiftly  circFingy  the  Mercurial  Star ; 

Obfcure  he  movesy  immersed  in  Floods  of  Light ^ 

Andfeldom  greets  the  nice  QbferViv's  Sight  : 

Then  w^Jl  cw/picuausy  when  tV  ediffing  Moan^ 

mth  ittterpojMg  Sbadm^  vhIs  thi  Sun.  N?.  IV. 

And  again  in  N«.  III. 

Firjl  verging  on  the  Irndd  Fount  of  Day^ 
Bright  Mercury  dire^  bis  circling  Wof ; 
In  tbr^e  Jhort  Months  bo  rounds  the  filar  Sphere  ; 
His  Seafons  Jbifi^  and  ends  bis  tranfiemt  Tear* 

Euphrof.  I  fuppofe  it  was  from  this  quick  Motion  of 
his,  that  he  obtained  the  Poft  held  among  the  Gods;  at 
leaft,  I  learn  this  Hint  from  the  Pantheon^  in  which  I  have 
been  pretty  converfant  fmce  you  referred  me  to  it  in  our 
laft  Conference  about  the  Sun. 

Cleon.  Yes,  he  was,  from  the  Velocity  of  his  Motion, 
confidejred  Mythologically,  as  the  Mejfenger  of  the  Gods^ 
by  the  Poets  of  the  fabulous  Ages  %  his  Office  was  de- 
noted by  emblematical  Wings  on  his  Head  and  Feet^ 
and  his  ^Caduceus^  or  Rod  of  Authority^,  entwined  hj^ 
two  winged  Serpents,  which  he  carried  in  his  Hauidj^ 
and  thus  he  is  ^efcribed  by  Virgil^  when  fent  by  Ju^ 
pitor'to  prepare  a  kii^d  Reception  for  £neas  among  the 
Cartbagtfuans* 

Down  from  the  Steef  ofHea^n  Cylleniusy&Vx, 
And  J^tves  with  aU  hes  Wings  the  yielding  Skies  : 
Soon  on  the  Lybian  Shore  defcends  the  God; 
Ftrform  bfs  Mejfage^  and  Hfplajs  bis  Rod. 

^NlID  I. 

Some 
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Some  Time  after,  he  receives  a  Commiffion  from  ^^w* 
pittr^  to  order  Mntas  to  retreat  from  Carthage^  in  the 
following  Lines  : 

Hi!  calls  CyWtmMly  dud  fhi  Gwdatiiniii  ^^AJltttO 

By  whom  his  memtcing  Command  hi  finds.      i^»  '*''»  *-*»•. 

Gq^  mount  ihe  tve/Inn  f^mds^  and  cUaue  the  Sky^ 

Thin,  with  a  fwift  Dffient,  to  Carttragc^  ;  '  '^  *^ 

There  find  the  Trojan  Chief* "  s^  Jl 

^  ./ .,  A\^% 

His  IndrLiaion  gyv^n^^^x  '^.^  t"    .^.n-  ^.^ .,    r      .  ^| 
Hermes  ohtp-^  ivfth  g'^lden  Pini&ns  iindt 
Hisfying  Ft-ety  and  mmnts  the  Wefin-n  Winds : 
And  whether  c\r  the  Seas  Qr  Earth  he  fiies^ 
Fflth  rapid  Farce,  they  hear  him  d&wn  the  Slies^ 
But  firj}^  he  grafps  within  his  atvfii  Hand, 
The  Mark  of  Sov' reign  P&u/r,  his  Magic  Wand:      '  V 
With  this,  he  draws  the  Gh^fis  fr&m  h&ikvj  Graves^     ^ 
IVith  this,  he  drives  them  d&wn  the  Stygian  Waves  i 
With  this  J  hffiais  in  Sleep,  the  wakefid  Sight  \ 
AndEyes^  th^^  dn^d  in  Death,  njhns  t^  Light, 


f^^-    ^ 
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Euphrof.  I  believe  I  do  3  for  I  prefume  it  is  that  large^ 
bright  Star,  that  appears  alone  in  the  Heavens  over 
yonder  Hill  • 

Cleon.  Yes,  that  is  fhe ;  let  us  take  a  Walk  to  the 
Hill,  and  there  view  her  with  the  Telcfcope  on  the  fame 
Gate  we  viewed  the  Sun. 

Euphrof,  With  all  niy  Heart,  dear  CUonicus  \  come 
away  j  I  long  to  fee  her  Face  in  the  Optic-Glafs. 

Cleon.  As  wc  go  over  thefe  three  or  four  pleafant 
Fields,  let  us  view  her  Orbit  in  the  little  Scheme  we 
ufed  in  the  Morning. ' — Here  it  is.  * 

Euphrof.  Very  good ;  I  fee  Venus's  Orbit  j — It  is 
that  which  lies  between  Mercury  and  the  Earth. 

Clean.  It  is  fo  ^  and  for  that  Reafon,  flie  has  the 
iame  Appearances,  with  Refpe£l  to  the  Earth,  as  Mer^ 
airy  had,  viz.  flic  has  an  inferior  Conjun^ion  at  V,  and 
z/uperior  One  at  D ;  and  while  flie  pafleth  from  V  by 
B  to  D,  flie  is  feen  at  the  Earth  T  on  the  JVeft  Side  of 
the  Sun ;  and  while  flie  goes  from  D  by  F  to  V,  flie 
appears  on  the  Eajl  Side  of  the  Sun. 

Euphrof  Then  alfo,  when  flie  is  Weft  of  the  Sun, 
flie  rifes  and  fets  before  him  \  and  when  Eaft,  flie  fcts 
and  rifes  after  him,  as  you  faid  of  Mercury ;  I  prefume 
I  am  right,  Cleonicus, 

Clean.  Very  right.  Sifter;  and  for  that  Reafon,  flic 
appears,  in  the  firft  Cafe,  only  in  the  Mornings^  and  in 
the  latter,  only  in  the  Evenings-^  on  which  Account 
(becaufe  flie  is  bright  and  appears  firft)  flie  is  called  the 
Morning  and  the  Evening  Star^  by  Way  of  Preheminence. 
Accordingly  Mr.  Baker  thus  defcribes  her : 

Pair  Venus  next  fulfils  her  larger  Rounds 
With  f oft er  Beams ^  and  milder  Glory  crowned  \ 
Friend  to  Mankind^  Jhe  glitters  from  afar^ 
Now  the  bright  Ev'ning,  now  the  Morning  Star. 

Universs. 

Euphrof     On  the  fame  Account,  I  fuppofe,  it  wasy 
that  me  nad  the  Name  of  Phofphor  and  Vefper^  among 
Vol.  I.  E  the  ^ 

•  The  Reader  is  referred  to  Plate  V.  Page  25,  for  every 
Thing  that  relates  to  the  Theories  of  Mercury  and  Vtnui  \vk 
die  laft,  aod  prefent  Dialogue. 
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the  heathen  Poets  ;  for  you  muft  know,  I  am  now  (b 
well  read  in  the  P^ntbesn  that  I  can  quote  Chapter  and 
VerCc  for  almoft  any  Thing  you  find  in  the  Heavens, 

Ck&rt.  Thus  it  was^  indeed  ;  for  when  flie  was  the 
Merning  Star,  the  Greeks  called  her  Ph^fphur^  and  the 
Laiim  called  her  Lucifer,  both  which  Names  import 
flie  ufhcred  in  the  Li^ht^  and  Day  \  and  when  (he  was 
the  Evening  Star  fhc  was  called  Vefbtr,  and  Hf/perus^ 
by  the  Greeks  \  which  Names  alfo  fignify  the  Evenings 
or  Chfi  of  Day,  among  thofc  People.     Thus  Mr*  Br  own  ^ 

Bui  fee  /    bow  gentle  Vcfper,  fweeily  gexy^  y 

Leads  thefatr  Evening  with  her  fiher  Rm^  t 

Now  gUdi  the  Night,  mw  ufhcrs  in  the  Day*  J 

Prize  Vcrfes,  N?.  I. 
And  again, 

See  f  Venus  mxt  reveals  hcrpleafing  Ritfj 
Now  leadijig  on,  now  chfmg  up  the  Day» 
'Ttrrnd  Phofphor,  when  her  Morning  Bctim^  Jhe ytelds^ 
Jnd  Hcfp'rus,  when  her  R/fy  the  Evening  gUds, 
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Thirdfyy  When  fhc  is  about  the  Points  G.  and  A,  (he 
will  not  appear  to  move  at  all  for  the  Space  of  a  few 
Days ;  and  then  (he  is  faid  to  be  Stationary.  This  will 
more  eafily  appear,  if  you  confider,  that  the  Planet  is 
feen  by  a  Ray  of  Light  coming  from  it  to  the  Speftator's 
Eye  at  T,  as  TA,  TB,  TC,  TD,  ^c.  Now  the 
Planet  at  A  makes  the  Ray  T  A  fall  fartheft  of  all  from 
the  Ray  T  S,  which  paffes  through  the  Sun,  and  thence 
the  Planet,  in  that  Situation,  is  faid  to  be  mo^  of  all 
elongated  from  the  Sun.  As  it  pafles  from  thence  to  B, 
the  Ray  TB  comes  nearell  to  T  S,  or  the  Sun  ;  and 
flill  nearer,  when  arrived  at  C,  and  quite  in  Conjundion 
at  D  ;  and  after  that,  the  Planet  carries  the  Ray  from 
the  Sun  on  the  other  Side  towards  the  Eaft,  *till  it  arrives 
to  the  Situation  G  j  in  which  Point  the  Ray  T  G  makes 
the  greateft  Angle  of  Diftance  on  that  oide  with  thie 
Ray  T  S.  After  this,  as  the  Planet  goes  on  from  G  to 
-V,  the  Ray  returns  back,  and  makes  the  Planet  retro^ 

frade  to  the  Sun  ;  and  as  it  proceeds  from  V  to  A,  the 
Lay  goes  back  ftill,  'till  it  arrives  at  its  firft  Situation  at 
T  A  ;  and  then  it  got^ forwards  as  before. 

Euphrof.  I  underftand  perfe<SHy  well  what  you  have- 
faid  i  and  the  fame  Things  I  fee  true  of  the  Planet  Mer^ 
cury^  viz.  that  he  is  feen  at  the  greateft  Diftance  from 
the  Sun  on  the  Weft  by  the  Ray  T  R,  which  fliews 
him  among  the  Stars  at  Q,;  and  op  the  Eaft  by  the  Ray 
T  Z,  by  which  he  appears  in  the  Heavens  at  X ;  and 
that  during  his  Paflage  from  R  by  O  to  Z,  he  is  direSl 
in  Motion  ;  but  while  he  moves  from  Z  by  M  to  R,  the 
Ray  goes  back  again^  and  (hews  the  Planet  retrograde 
from  X  by  W  to  Q.  I  believe  I  am  right,  Cleonicusy 
and  that  I  (hall  be  a  Piece  of  an  Aftronomer  by-and-by. 

Cleon.  You  take  Things  fo  readily,  my  Euphrofyney 
that  I  make  no  Doubt  of  your  being  an  Adept  in  the 
Science  foon;  however,  one  Thing  you  have  not  obfcr- 
ved,  viz.  that  (ince  Mercury  appears  to  defcribe  the  fame 
Space  in  the  Heavens  Q^X  while  he  defcribes  very  une- 
qual Parts  of  his  Orbit  ROZ  and  Z  MR,  he  muft. 
neceflfarily  appear  to  move  rauohjlovjery  when  he  is  dire£f 
in  Motion^  and  fwifter,  when  he  is  retrograde ;  which  is 
ftill  more  evidently  the  Cafe  of  Venus^  where  the  Arches 

E2  ADG 
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AD  G  and  GVA  are  much  more  unequal, Accord- 
ingly Mr,  Brown 

She  forward  movis^  mw  perujirtgy  fix'd  apptars^ 
Or  warJ'ring  retroi^radc  a^nsng  the  Sphera. 

Pn^j  Verfes,  NMK 

But  wcare  now  arnvTd  at  the  pleafant  Eminence  which 
commands  in  fo  fine  a  Manner,  ihc  Weftern  Horizon, 
See  the  illuflrious  Star  !  how  bright  flic  fliines  in  De- 
fiance of  the  Twilight,  which  veils,  as  yet,  the  more 
diftant  Stars  from  Si^ht, 

Etxphrufn  I  fee  her,  excee4ing  bright  indeed  !  and, 
jf  I  mifl-ake  not,  ftic  cafts  a  fcnfible  Shadow, 

CUon,  She  docs,  indeed  ;  the  Poet  might  well  term 
her  the  leiTer  Moon- 

Next  Verrus,  matchhp  fir  h€r  hrilH^nt  Lights 
Seems  as  the  Lj/ir  Cynthia  &f  the  Night* 

Yea,   fo  large  and   bright  was  this  Planet  fomc  Years 

ago,  that  ^\mo{\.  half  i he  Nation  took  her  for  a  C&mrt. 
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EupbroT,  What  is  it  I  fee! -not  that  bright,  that 
glaring  Star, — if  fo,  the  Glafs  divefts  her  of  all  her 
radiant  Glory, — fhe  feems  a  Moon  in  Truth  ; — a  Moon 
in  the  firft  Quarter;  large  as  the  Moon  to  the  naked 
Eye; — but  fome-what  more  vivid,  yet  ferene  ; — her 
Horns  point   upwards : — But  why   does  (he  not  appear 

with  a  full  Face  ? Is  the  Fault  in  the  Glafs,  or  what 

is  the  Reafon  ? 

CUon.  The  Glafs  fhews  all  of  her  that  can  be  fecn  ; 
the  Reafon  why  you  fee  only  Part  of  her  Orb  en  lightened 
is  evident  from  the  Scheme ;  for  let  us  fuppofe  me  were 
viewed  from  her  fuperior  Conjunftion  at  D  ;  then^ 
becaufe  all  that  Part  of  the  Body  which  is  turned  to- 
wards the  Sun  is  feen  alfo  from  the  Earth;  (he  muft 
then  appear  wholly  enlightened^  and  like  the  Moon  at  full. 

Secondly^  If  flie  were  viewed  in  the  Point  A  or  G,  then 
but  half  her  enlightened  Face  could  be  feen  at  the  Earth, 
and  therefore  (he  would  appear  as  the  Moon  of  a  garter 
old. 

Thirdly^  If  we  Aippofe  her  at  V,  in  her  inferior  Con- 
junction ;  then. all  her  light  Part  being  turned  to  the 
Sun,  nothing  but  her  dark  Part  can  be  towards  the 
Earth  ;.  and,  like  the  Nev)  Moon^  (he  difappears,  and 
can't  be  feen,  even  with  a  Tclefcope,  unlefs  it  be  in  the 
Face  of  the  Sun. 

Fourthly^  In  the  Points  B,  more  than  half  her  enlight- 
ened Diik  will  appear  at  the  Earth,  and  in  the  Point  C 
ftill  more  than  before  ;  therefore  in  thofe  Places  (he  will 
appear  gibbous. 

Fifthly^  In  the  Point  X,  between  V  and  A  or  G, 
/he  will  appear  horned,  like  the  Moon  about  3  or  4 
Days  old  ;  which  is  the  prefent  Cafe  of  this  Planet. 

Eupbrof.  But  there  is  fomething  which  yet  feems 
ftrange,  and  that  is,  Venus  is  now  Irighteft,  and  yet  but  a 
fmall  Part  ofberenli^tened  Surface  is  towards  us  ;  pray, 
Cleonicus^  as  we  walk  home,  give  me  to  underftand  the 
Reafon  thereof. 

Clean.  That  you  will  eafily  perceive  from  the  Scheme ; 
for,  /fry?,  if  the  Planet  be  at  D,  (lie  will  indeed  be  a 
Full  Moon ;  but  then  (he  will  be  near  three  times  farther 
from  the  Earth  T  than  (he  is  now  at  X,  and  confequent- 
Ij,  (be  will  appear  7'^or  8  Times  leis  there  (provided  (he 

£  3  could. 
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coulJ  be  fecn)  than  at  X  ;  tho'  there  we  fee  but  a  Q^nrter 

of  her  enlightened  Si  tie,  yet  that  will  appear  larger  and 
more  brillsant  than  her  whole  Hemifphere  at  D»  Again, 
at  and  abnut  her  upper  Conjunct  ion  at  I,  ftie  cannot 
be  feen  by  Rcafon  of  her  Nearncfs  to  the  Son  ;  hut 
getting  farther  out  of  the  Sun-Beams,  ftie  augments  her 
apparent  Size,  and  LiHtre,  till  fhc  comes  near  the  Point 
X,  where  it  is  grc;ueft  of  all,  as  before  faid^  and  then 
fhe  is  about  40  Dc threes  diftjint  from  the  Sun, 

Euphrof.  I  pre  fume,  d'eonicus^  I  apprehend  you  full 
well  ;  and  thus,  as  ftie  approaches  to  V,  we  gradually 
lofc  Sight  of  her  anatn.- 

Cli&n.  Yes,  unlefs  fhe  fiiould  chance  to  pafs  over  the 
Sun's  DJfk,  cr  Facs  (as  I  faid  of  Mercury)  in  her  inferior 
Conjunct  ion;  and  this  flic  will  do  in  the  Years  1761, 
1769,  20C4,  !ZOi23  2247,  2255,  in  Jun.' i  and  in  the 
Years  1874^  ibS^j  2117,  2125,  2360,  2368,  in  D^- 
canher  \  at  which  Times  (he  will  appear  a  black,  but 
beautiful   Spot  in  the  Sun,  * 

Euphrof.     Pray,  how    f-ir  \s  the  Orbit  of  Vinui  from 
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they  are,  one  would  think  there  were  People  of  Fortune 
enough  to  render  them  more  common,  and  to  oblige  every 
curious  Pcrfon  with  the  Ufe  of  them  upon  fuch  Occa* 
fions.-— But  fay,  what  is  the  Magnitude  of  Venus  f 

Clion.  She  is  computed  to  be  a  Globe  of  Seven  ThoU' 
fand  Nine  Hundred  and  Six  Miles  in  Diameter  j  and  is 
therefore  about  36  Times  bigger  than  Mercury, 

Euphrof.  Well  !  I  think  wc  have  talked  her  Lady- 
fhip'out  of  Sight  i  for  I  can  fee  her  no  where  now. 

Clion.  She  is  now  gone  to  greet  the  jovial  Sailors  on 
the  Weftern  Seas.  For  you  know  (he  is,  and  ever  was, 
the  moft  of  any  Star  admired  and  adored  both  by  Land 
and  Sea ;  and  fuch  prodigious  Veneration  had  the  An- 
cients for  her,  that  they  made  her  their  Favourite  God- 
defs,  and  gave  her  all  that  Deity  itfelf  could  claim. 
Thus  one  of  their  Poets  fings  of  her: 

Delight  of  human  Kind  and  Gods  above^ 
Parent  of  Rome,  propitious  ^een  of  Love  f 
ff^/jofe'vital  Power,  Earth,  Atr,  and  Sea,  fupplies ; 
jfnd  breeds  whatever  is  bom  beneath  the  SJties. 
for  every  Kind,  by  thy  prolific  Alight, 
Springs,  and  beholds  the  Regions  of  the  Light. 
Thee,  Goddefs  !  thee,  the  Clouds  and  Tempejls  fear^ 
And  at  thy  pleafing  Prefence  difappear. 
For  thee  the  Land  in  fragrant  Flowers  is  drefs*d  j  ^ 

For  thee  the  Ocean  fmiles,  andfmooths  her  wavy  Breaji,      ( 
And  Heaven  itfelf  with  more  ferene  and  purer  Light  is      f 
blefs'df  J 

Dryd.  Lucret. 


DIALOGUE    IX. 

Of  the  EARTH:,  conftdered  as  a  Vlaj^^t. 
Euphrojyne. 

TH  E   next  Orbit  to  Fenus  in  the  Solar  Syfteiji,  I 
fee,  is  that  of  the  Earth. 
Cleon.     Yes ;  and  thus  Mr.  Baier  elegantly  defcribc^ 
the  E^h's  Motion, 

E  4  Mon 
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AhUotij  and  is  the  Caufe  of  D^  and  Night  \  as  the 
Annual  or  Yearly  Motion  is  that  from  which  the  various 
Seafons  of  the  Year  refult. 

Her  Central  Motions  give  the  Night  and  Day, 
And  changing  Seafons  wait  her  annual  Way. 

Prize  Verfes,  N^  IV. 
Or  thus  3 

Tl^e  Earthy  obliquely  circling  round  her  Spherey 
Leadi  on  the  varying  Seafons  of  the  Year ; 
Whiljl  on  her  Axle  Jhe  revolves  with  Speedy 
TTfc  Days  and  Nights  alternately  fucceed. 

Anonymous. 

But  the  particular  Manner  in  which  the  Viciifitudes  of 
Sealbns,  and  of  Day  and  Night,  are  occadoned  and 
come  to  pafs,  I  {hall  take  an  Opportunity  to  explain  to 
you  another  Time. 

Euphrof  You  are  very  obliging,  Cleonicus ;  but, 
pray,  let  me  aflc  you  why  the  Orbit  of  the  Earth  is  re- 
presented with  all  thofe  Divifxons  and  Figures  about  it  ? 

Cleon.'  I  will  tell  you,  my  Euphrofyne  ;  the  Orbit  of 
the  Earth  is  of  great  Confequence,  and  therefore  requires 
to  be  diftinguimed  from  the  reft ;  for  though  it  be  the 
real  Path  of  the  Earthy  it  is  the  vifible  or  apparent  annual 
Path,  or  Way  of  the  Sun  through  the  Heavens ;  and 
therefore,  to  denote  the  Sun's  Place  in  the  Heavens  at 
any  Time,  the  Aftronomers  have  divided  the  whole 
Circle  of  his  Motion  into  360  equal  Parts,  which  they 
call  Degrees^  and  every  30  of  thefe  they  call  a  Sipiy  <k 
which  there  will  be  Twelve  of  :Courfe. 

Euphrof  I  obferve,  the  Orbit  is  fo  divided  as  you 
fpeak  of;  and  I  fuppofe  thofe  Characters  which  I  fee, 
denote  thofe  Signs  refpedlively,  but  what  are  their  Names, 
Cleonicus? 

Cleon.     The  Names  and  Characters  are  as  follow : 


1.  V,  Ariesy  the  Ram. 

2.  b,  Taurusy  the  Bull. 
3*  D9  Geminiy  the  Twins. 
4«  sz.  Cancer^  the  Crab. 


5.  At  Leoy  the  Lion. 

6.  lip,  FirgOy  the  Virgin. 
7*  £Lj  Libra y  theBallance. 
8.  ni,  Scorpioythc  Scorpion* 
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ri.  — ,  Aquarius^  thcWa- 

terer, 
J  a.  K>  -P^^J,  the  Fiflics, 


9-    />      Sagiitarimj     the 
Bow-man- 

10-    y*     CaprkornuSj     the 
hoint:d  Goat. 

Euphrof^  What  is  the  Reafon  they  have  fuch  Name* 
given  them  ? 

Clcon.  Thefc  are  the  Names  of  fuch  ConftcIIations  of 
Stars  as  formerI)r  occupied  the  Parts  of  the  Heavens  where 
the  Signs  are,  but  thofe  Stars  arc  now  removed  forwards 
to  other  Signs,  and  have  left  only  their  Names  behind; 
as  we  fhall  hereafter  fee. 

Euphr^f,  I  thialc  this  Orbit,  thus  divided  into  Signs, 
is  what  you  caJI  the  EcltpUc  on  the  Planetarium  \  is  it 
not,  Ckanlcus? 

CUsn,  The  \  cry  fame,  my  Euphrofym  ;  it  is  called 
the  Ediptic^  hecaufe,  as  it  is  the  vifible  Path  of  the  Sua 
through  the  Heavens,  all  the  Eclipfa  muft  happen  therein, 
as  you  will  fotnetiine  hence  obferve  more  fenfibly» 

Etiphrsf.  As  there  arc  360  Degrees  in  the  Ecliptic, 
and  but  365  Days  in  the  Year,    I  find   the  Earih  muft 

1j  over  one  of  tho"  *^  ■  *    t-.. 
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fmall  Matter  fafter  in  one  Part  than  it  docs  in  another, 
and  confequently  that  it  will  take  up  more  Time,  or  a 
greater  Number  of  Days  in  defer ibing  one  half  of  its 
Orbit,  than  it  requires  for  the  other ;  thus  in  paffing 
thro*  the  fix  Signs  — ,  ni,  4f ,  Vf,  sz^  K,  it  takes  up 
8  Days  lefs,  than  in  paffing  through  the  other  fix  fum- 
mer  Signs,  as  you  itiay  underftand  by  placing  the  Months 
and  Days  as  follow  ; 

Winter  Months. 
September     7 
Ohoher      31 
November  30 
•  December   31 

January     31 
February    28 
March        205- 


Summer  Months, 

In  Mard 

iioi 

April 

30 

May 

31 

June 

30 

■July 

31 

Augvji 

31 

September 

23 

Summer 

i86i 

Winter 

i78f 

1781 


Difference  8  Days. 


Euphrof.  Well,  I  never  obferved  this  before,  tho'  it 
be  fo  evident  from  the  common  Almanack ;  but,  Cleonicus^ 
if  our  quicker  Motion  in  the  Winter  proves  we  are  then 
nearer  the  Sun,  how  comes  it  to  pafs  the  Sun  then  feems 
fartheft  from  us,  and  that  fo  much  the  coldeft  Seafon  of 
the  Year  ? 

Clean.  Why,  indeed,  my  Euphrofyne^  thefc  Phenomena 
are  a  little  paradoxical^  till  you  come  to  fee  this  Matter 
fet  in  a  proper  Light  under  all  its  Circumftanccs,  and 
then  you  will  readily  allow  it  muft  be  fo. 

Euphrof,  But  if  the  Sun  be  neareft  in  the  Winter, 
how  is  it,  that  il  does  not  then  appear  larger  than  in  the 
Summer  ?  / 

Cleon.  That  is  well  obferved.  Sifter;  bujt  the  Dif. 
ference  of  Diftance  is  fo  very  fmall  as  to  make  no  fenfibic 
Difference  in  his  apparent  Magnitude ;  yet,  were  you  to 
meafure  it  with  a  Micrometer  in  a  Telefcope,  you  would 
(ind,  that  when  the  Sun  is  in  the  8th  Degree  of  i<^, 
))is  Diameter  would  meafure  i^f>l\  and  wheq  in  the  8^  qf 
4  «^>  >^ 
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•P,  it  mc.ifures  only  1900'  ;  Icfs  by  67"  than  before^ 
which  15  near  a  30th  Part  of  the  Whole,  You  will  at 
pre  fen  r  believe  what  1  fay  j  but  when  we  come  to  the 
praflicai  Parr  of  Aftronociy,  you  will  find  it  true  by 
Expcrime*u. 

EuphrQj\  You  £re  very  liberal  in  promifing  me  great 
Thing^^  Ckcniciis^  I  fhall  be  very  happy  in  finding  my* 
fclf  cap^bk  of  them — Hut,'  pray,  tell  mc  what  you 
know  of  the  Form  and  Magnitude  of  the  Earth- 

CUm*  I  win,  my  Euphmf^ni  \  and  therefore,  fir  ft,  as 
to  the  Figure  or  Form  of  the  Earth,  it  is  nearly  that  of 
a  Globe  or  Sphere,  as  has  been  found  by  modern  Difco- 
vartcs  molt  pcrfeftly, 

Euphrsf  Pray,  in  what  Manner  do  you  find  this  trur, 
bv  Experiment  ? 

CLm,  Several  Ways,  Sifter;  as  (i.)  If  you  go  di- 
rectly North  or  SoLJth,  you  raife  or  deprefs  the  North-Star 
¥e:y  lonfibly,  iiiid  always  to  equal  Heights  for  equal  Uif- 
tancL's  that  you  go  ;  this  Experiment  1  will  one  D^y  or 
ether  fliew  you.  Now  were  you  to  walk  ever  fo  tar  on 
a  Plane,  the  faid  Star  would  ever  appear  of  the  fame 
izon. 
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ignorant  of  the  eafieft  and  plaineft  Things  in  Nature ; 
they  moft  of  them  thought  the  Earth  was  a  plain  Surface^ 
lake  a  round  Table,  and  that  all  below  it  was  Hades  or 
Hell  i  or,  in  (hort,  fomething  they  knew  not  what  ; 
and  whither  the  ^un.  Moon,  and  Stars  went  to,  and 
whence  they  came,  each  Evening  and  Morning,  they 
could  not  tell.  Yea,  fo  very  grofs  were  their  Concep- 
tions of  thefe  Things,  that  fome  of  them  thought  the 
Sun,  fcff.  did  aftually  defcend  into  the  Weftern  Ocean, 
at  Night,  and  arofe  out  of  the  Eaftern  Ocean  in  the 
Alorning.     Thus  Quid  : 

The  Sun  did  now  to  wejiern  Waves  retire^ 
In  Tides  to  temper  his  bright  World  of  Fire, 

r 

And  it  is  extremely  diverting  to  hear  Epicurus  gravely 
recounting  the  feveral  Methods  by  which  to  folve  the 
daily  Miracle  of  a  New  Sun  kindling  up  the  Lamp  of 
Day,  which  was  extinguifhed  evjery  Night  in  the  Waters 
of  the  Hibernian  Seas.     For  thus  he  harangues  us  : 

Jnd  ^ay  may  end  and  tumble  dnvn  the  Wejt^ 

AndjUepy  Night  fly  Jhwly  up  the  Eafi  ; 

Becaufe  the  Sun^  having  now  perfornid  his  Roumdy 

And  reach' dy  with  weary  Flames^  the  utmoft  Bound 

Of  finite  Heaven^  be  there  puts  out  the  Ray^  1 

frearied  and  blunted  all  the  tedious  Day  > 

By  hindering  Air^  and  thus  the  Flames  decay  ;  j 

Or  elfe^  becaufe  the  Fires  abfofh*d  at  Night 

There  join  again ^  and  fcatter  vigorous  Ligfjt. 

Thus  when  the  Morning  Sun  begins  to  rife^ 

Ifs  Flames  lie  Jcattered  o'er  the  Eaftern  Skies  ; 

Then  gathered  to  a  Ball  \  and  this  we  vitiv 

From  Ida'i  Top  :  this  Fame  reports  ets  true. 

Nor  is  itftrangiy  that  numerous  Seeds  of  Fire 

Should  to  the  Eaftern  garter  ft  ill  retire^ 

Stillevery  Day  return  arid  make  a  Sun.  GaSECH* 

Euphrrf.  -As  they  had  fuch  aakward  Notions  of 
Things  they  every  Dzy  faw,  I  fancy  it  muft  be  merry  to 
hear  tnem  difcourfe  of  fuch  Things  as  they  never  me  ; 
for  Inflance,  of  their  Heaven  and  Hell^  and  their  m^ 
icrent  Opinions  of  departed  Spirits,  &r. 

4 
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Cieoft.  Very  much  fo  indeed  ^  they  imagined  all 
above  the  Sky  wa^  Heaven,  and  all  below  the  Earth 
was  Hell,  as  I  faid  but  now ;  nay,  they  went  fo  fsir  as 
to  find  out  the  Way  to  Hell,  if  you  believe  their  Poets. 
Thus  Fifgil  dcfcribes  Mmas^^  Defccnt  thtthen 

Thefi  Rites  p^rprm^d^  ih^  Prince  tVith&ut  d^lay^ 

Hq/ics  to  the  nether  IVarU^  his  deftin^d  IVuy. 

Deep  %vas  the  Cave  ;  and  downward  at  it  went 

From  th^  wide  Mmtb^  a  rocky  ruugh  Defctntj 

And  here  th^  Acafs  a  gk^my  Grove  defends ^ 

And  here  t  h '  umiavigal  le  L  ake  extends^       jE  n*  E I D  V  L 

And  in  another  Place  %  ^  I 

To  th^  Shades  ym  g&  a  d&wn^klli  eafy  U^ay  % 
But  to  return  and  re~enj&y  the  Day  f 
I      Thst  is  a  iVork^  a  Labour 

Thus  ^(o  Ovid  I 

Between  thick  baleful  Tews^  the  dreary  ff'iy 
Ttf  l^djejl  He!!^  thro*  difmaJ Siieme  lay ; 
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well  fatisficd,  neither  the  Form  nor  Motion  of  the  Earth 
are  any  Part  of  any  of  them. 

Cleon.  They  are  not ;  and  our  Principles  and  Notions 
of  Religion  are  much  more  corre£l  and  rational  than  they 
were  formerly ;  and  to  what  is  this  owing,  my  Eupbr§'' 
fine  ?  To  our  having  a  more  correA  and  rational  Philofo- 
phy ;  you  will  iind  it  a  never-failing  Maxim,  that  the 
better  you  underftand  Philofophy^  the  better  you  will  under- 
ftand  kfUgion.     But  this  by  the  Way 

Eupbrof,  Then  let  us  return  to  our  Subje£l  \  and  fee 
if  I  can  underftand  what  remains  of  the  rhilofophy  of 
the  Earth.     Pray,  what  is  the  Bulk  or  Magnitude  of  it  i 

Cleon,  It  is  about  twenty-five  Thoufand  and  twenty 
Afiles  in  Circumference, 

Euphrof.  Well,  that  is  a  large  Circuit,  indeed  ;  Lord 
Anfon  might  very  well  employ  four  Years  in  going  round 
the  World. 

Cleon.  True  j  but  you  muft  confider,  in  fuch  Voyages 
it  is  impoffible  to  go  the  neareft  Way  ;  and  they  who  go 
round  the  World,  as  you  call  it,  go  many  Thoufand 
Miles  more  than  the  Earth  is  Round,  as  we  mall  hereafter 
fee,  when  you  come  to  the  Ufe  of  the  terreftrial  Globe — 
And  this  you  obferve,  is  another  infallible  Proof  of  the 
Earth's  being  of  a  fpherical  Form ;  for  you  may  fail 
almoft  upon  a  Circle  from  Plymouth  to  the  Antipodes^  and 
find  that  Diftance  about  half  the  Number  of  Miles  I 
before  mentioned. 

Euphrof.  You  have  fully  convinced  me  the  Earth  is 
a  Globe ;  biit  what  is  the  Diameter  of  the  Earth  in  Miles? 
I  fuppofe  you  can  tell  that,  as  well  as  how  much  it  is 
round. 

CUcn.  Juft  as  well ;  the  Diameter  of  every  Circle  is 
in  refpeil  to  its  Circumference  nearly  as  7  to  2a,  whence 
that  of  the  Earth  will  be  about  7960  Miles  j  fomewhat 
larger  than  that  of  Venus. 

Euphrof  So  that  if  we  were  placed  in  that  Planet,  we 
fhould  view  the  Earth  as  large  as  the  Evening  Star,  but 
not  fo  bright. — 

Cleon.  You  would  fo,  my  Euphrofyne\  but  the  Phafes 
rf  the  Earth  would  refemble  thofe  of  Mars^  and  not  of 
Venus.     And  I  dare  fay  you  know  the  Reafon  of  it. 

Euphrof.  Becaufe  the  Orbit  of  the  Earth  is  exterior  to 
that  of  Venus-'^But  one  Thing  I  have  often  thought  to 
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afk  you,  is,  why  the  Earth  and  all  the  Planets  mevt 
always  one  Way,  and  in  fo  regular  a  Manner  f  Alfo 
how  they,  being  fuch  Urge  and  heavy  Bodies,  can  keep 
moving  voiiiA  at  the  fame  Diftance,  and  not  fall  direftly^ 
to  the  Sun  ? 

Ci^on,  Sir  ffaac  has  flicwn  perfc£Hy  well  how  they 
move  in  Curves  by  a  proper  CompofitTon  of  two  Foroci 
adting  upon  them  at  once  j  and  the  Direction  of  their 
Motion  was  at  the  Plcafurc  of  the  firft  Mover,  for  no- 
thing depends  on  that ;  therefore,  S>\t  Richard  Eiackm&ri*^ 
Banter  qh  the  Philofophers  upon  this  Subjedtj  proved 
more  his  own  than  their  Igmrana^  whcii  he  thus  fnecrs 
them* 

T^rV  Prohlitn^  £r^  PhHofophers  refolve^ 

JVhat  makis  thf  Gi^be  from  Eajf  to  Wifl  revslve  ? 

M^hat  is  thejirtrng  impulfwe  Caufe,  dt^clare^ 

That  rslli  ibi  pmd'rQus  Orb  fo  Jwift  m  Jir? 

^0  their  vain  Anfwfrs  will  ym  have  Riceurft^ 

And  tell  us  'tis  ingeniti  aifivi  Fora  f 

Aiobility^  or  naiive  Pswir  to  m!>ve^ 

fVords  which  mean  Nsthing^  and  can  Nothing  prave. 
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thefe  Lines  were  no  better  than  the  Senfe^  they  would  be 
worth  no  Body's  Notice.  Thefe  Gentlemen  might  juft 
as  well  a(k,  why  the  Hands  of  a  Clock  move  at  all  ?  why 
they  move  in  a  Circle  ?  why  they  move  to  the  right 
Hand,  not  to  the  left  ?  why  they  move  one  fafter  than 
the  other  ?  why  each  one  always  moves  an  equal  Pace  ? 
in  fhort,  why  one  is  longer,  or  bigger  than  the  other  ? 
thefe  Queftions  would  be  juft  as  pertinent,  and  fliew 
their  Skill  in  Mechanics  equal  to  that  in  Philofophy. 

Cleon.  What  you  have  obferved  is  extremely  juft,  my 
Euphrofyne\  People  ofcen  aiFed  to  be  wife  above  the 
Power  of  human  Nature  :  they  are  told  that  Gravity  gives 
Motion  to  all  Bodies,  but  they,  forfooth,  muft  know  what 
Gravity  isy  or  elfe  condemn  it  for  an  octuit  polity ;  very 
good  Logic  this.  Sifter,  fince  Gravity  is  not  a  ^alityy 
nor  is  it  at  all  occult.  But  we  fliall  wave  fuch  idle  Cu- 
riofity,  and  purfue  the  ufeful  Speculation  of  what  is  per^ 
mitted  us  to  know,  » Therefore  the  Planet  Mars  Ihall  be 
the  Subject  of  our  next  Confabulation. 


DIALOGUE    X. 

Of  the  Plaket  mar  S. 

EupljTofyne. 

}Have  juft  been  out  to  view  the  Sky,  and  alj  Things 
above  promife  a  cleir  and  Star-light  Evening   to 
ight. 

Cleon.  I  have  obferVed  it  j  the  Heavens  have  at  prefertt 
a  benign  Afpeft,  and  will,  if  the  Clouds  forbear  to  rife, 

be  favourable  to  our  Defign.-^ 

Euphrof,  That  is,  to  take  a  View  of  the  Planet 
Mars,  Cleonicus ;  was  not  that  the  Conclufioii  of  laft 
Night's  Conversation  ? 

Cleon.     YeS)  it  Was ;  Mars  is  the  next  Planet  in  the 
Syftem  ;  but  of  him  neither  the  Poets  nor  the  Philofophers 
have  much  to  fay,  as  a  Planet  ;  though  he  bears  an  illu- 
ftrious  Charafter  among  the  Heathen  Divinities.     Yet  is 
he  not  wholly  neglefted  by  the  Moderns  ;  for  thus  one : 
See^  Mars  alone  runs  his  appointed  Race^ 
And  meafures  out  exa£f  his  deJlirCd  Space  i 
Vol.  I.  .  F  Nor 
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ATfff'  mm  if  does  he  windy  mr  farihir ftrof^ 
hut  findi  ihi  Point  whinctfirjihi  rmdaw^. 

Baker's  Uiiiverfc* 

Thus  another; 

jlnd  higher  fee  !  in  twice  our  annual  Spacf 
Involving ^  Mars  conclude  his  longer  Race* 

Mr,  Br  OWN, 

EuphroL  What,  does  the  Poet  fay,  Mars  is  two  Years 
revolving  in  his  Orbit  about  the  Sun  ? 

Cieon.  Yes  ;  but  Poets  are  fcldom  to  be  depended  on 
for  Striftnefs  of  Truth,  Alars  runs  his  Race  in  Six 
Hundred  Elghty-feven  Days^  which  wants  43  Days  of 
Two  Years. 

Euphr^f  Pray,  what  Diftance  is  Mars  from  the  Sun  ? 

CI  eon.  About  One  Hundred  and  Twenty-three  Miiihm 
§f  Miles  \  that  is,  half  as  far  again  from  the  Stm  as  the 
Earth  :  whence  the  Light  and  Heat  of  the  Sun  at  Mars 
is  not  quite  halffi  much  as  with  us  ;  for  it  is  In  Proportion 
as  43  to  100. 

Euphrof,      Be  fo  good^    Cleonicns^  as   to  delineate   the 
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CUon,  They  arc  not  many,  and  are  very  eafy  to  be 
tuiderftood  ;  for  fuppofe  Mars  at  A,  and  the  Earth  at  E, 
dlredlf  between  it  and  the  Sun,  then  will  all  the  enlighten'd 
Hemifphere  of  the  Planet  be  turned  to  the  Earth,  and  it 
appear  wholly  enlighten'd  like  the  Full-Moon.  When 
the  Planet  is  at  B,  fuppofing  your  Eye  at  ^,  you  fee  one 
half  of  his  Surface  enlighten'd;  but  if  your  Eye  be  re- 
moved from  ^  to  E  it  is  then  nearer  to,  or  more  towards 
the  Sun,  and  therefore  you  will  then  fee  more  than  half 
the  Planet  enlighten'd,  or  he  will  appear  gibbousy  as  they 
call  it,  ^ike  the  Moon  a  few  Days  before  or  after  Full. 
From  hence  he  goes  on  to  C,  where  it  would  again  appear 
wholly  enlighten'd,  were  it  not  in  the  fame  Part  of  the 
Heavens  with  the  Sun,  and  fo  not  feen  at  all.  At  D 
again  it  is  gibbous,  and  fo  upon  the  whole  you  obferve 
tSe  Phafes  of  a  fuperior  Planet  are  not  fo  various  as  thofe 
of  an  inferior  one  ;  and  in  Jupiter  and  Saturn^  which  arc 
very'  remote  from  us,  nearly  the  whole  Surface  will  ap- 
pear conftantly  illumined.  »  I  make  no  Doubt  but  you 
iee  in  general  the  Reafon  of  all  that  I  have  faid  from  the 
Draught. 

Euphrof  I  flatter  myfelf  I  do  ;  for  the  farther  the  Planet 
£  is  removed  in  that  Situation  from  S,  the  nearer  we 
may  fay  the  Point  E  is  to  the  Sun  at  S,  and  confequently 
the  Planet  will  appear  lefs  gibbous  or  more  enlightened 
in  that  Prc^ortion. 

Cleon.  That  is  the  very  Thing,  Sifter';  but  all  the 
Phafes  of  the  Planets  are  very  naturally  reprefented  in 
the  Planetarium  by  placing  a  Candle  in  the  Center,  and 
putting  the  Planets  in  Motion,  iirft  the  inferior  ones, 
then  the  fuperior ;  you  will  fee  them  illumined  in  the 
fame  Manner  by  the  Candle  as  they  are  in  the  Heavens  by 
the  Sun  ;  and  this  (hall  be  our  Amufement  another  Time, 

Euphrof,  You  take  a  great  deal  of  Trouble  about  me^ 
CUomcuSy  which  much  endears  you  to  me — but,  in  the 
mean  Time,  what  other  Peculiarities  belong  to  the  fupe* 
rior  Planets  ? 

CJeon,  One.  Thing  more  only,  and  that  is,  a  fuperior 
Planet  has  one  Conjun£fion  only,  at  C  ;  and  an  Oppofttion 
at  A,  which  an  inferior  Planet  has  not,  as  I  have  formerly 
obferved  to  you. 

Euphrof.  This  is  indeed  verv  plain  j  if  I  view  the 
Planet  Mars  at  C  from  the  Earth  at  £,  I  fee  him  in  the 

F  2  ^^tcA 
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fiime  Part  of  the  Heavens  with  the  San  at  S  v  and  if  I 

viL-w  him  at  A,  1  fee  him  juft  in  the  oppofitc  Part  j  and 
therefore  when  the  Sun  fets,  I  may  fomc times  fee  Mars^ 
Jupiicry  and    Saturn^    nfmg  j    which    I   wel!   remember 

J'ou  fiiewed  mc,  could  not  be  obferved  of  the  inferior 
^lancts  AltTcury  and  Vitms.  B^Jt  pray,  CkonicMs^  what 
mean  all  tbofe  dotted  Lines  which  pafs  from  the  Earth  m 
its  feveral  Pofitions  thro*  the  Planet  at  A  away  to  the 
Star:i  in  the  upper  Part  of  the  Plate  ? 

Chen 4  They  are  to  (hew  how  you  are  to  underfland 
that  the  fupcrior  Planets  all  move  (like  the  inferior  ones) 
in  Appearance  fo  me  times  forward^  fome  times  hackwcrJ^ 
and  arc  (oui^iym^s jhiknmj  for  a  While. 

Euphrof,  Then  I  fuppofe  each  of  rhofe.  dotted  Lines 
reprcfents  a  Ray  sf  Light  coming  from  the  Planet  to  the 
Eye,  and  by  which  we  fee  his  apparent  Place  among  the 
Stars  in  the  Sky  ;  is  it  not  fo,  CU^nkui  ? 

Chon,     You  have  hit  the  Cafe  as  nicely  as  if  you  were 

Coper ftiaa^s    Greiit-grcat-grand- daughter Ant!    I    fee 

from  thence  that  you  will  have  no  Difficulty  to  under- 
flail d  this  Phirmmimn.     For  fuppofing  the  Earth  at  F, 
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have  the  fame  Pofition  nearly,  and  confequently  (hew 
the  Planet  at  Reft  at  P,  for  that  (hort  Space  of  Time  ; 
in  which  Cafe  it  is  then  faid  to  htjiationary, 

Euphrof,  I  was  a  little  out  in  my  Conje<9:ure,  having 
almoft  forgot  what  you  told  me  heretofore  of  the  Stations 
pf  Venus  and  Mercwy.  But  now  I  am  certain  what  muft 
next  follow  from  the  Scheme,  and  will  anticipate  your 
Defcription  of  the  Retrograde  Motion -^  for  I  plainly 
enough  fee  that  when  the  Earth  movei  on  from  K  to  £ 
the  Planet  muft  appear  to  return  from  P  to  N,  and  while 
the  Earth  moves  from  E  to  F  the  Planet  will  proceed  ft  ill 
retrograde  to  L,  and  there  again  be  ftationary ;  is  not  all 
this  right,  Cleonipis  ? 

Cleon,  Indeed,  my  Euphrofyne^  it  is ;  I  could  not 
have  better  ex preffed  it  myfdf;  you  will  by-and-by  be 

an  Adept  in  Aftronomy. And  I  queftion  not  but  you 

obferve  at  the  fame  Time,  that  fince  the  Part  of  the 
Orbit  which  the  Earth  defcribes  in  pafTmg  thro'  F  H  it 
is  much  greater  than  the  Arch  KEF,  and  the  Space 
L  P  which  the  Planet  defcribes  in  its  dircft  and  retrograde 
Motion  is  the  fame ;  therefore  the  dire£f  Motion  is  very 
flow  from  L  to  P,  in  Comparifon  of  the  retrograde  Mo- 
tion  from  P  to  L,  which  is  performed  in  much  Icfs  Time, 

Euphrof.  All  you  have  faid,  I  fee  the  Reafon  of 
from  the  Diagram  as  plainly  as  any  Thing  can  make  it. 

Clion.  You  don't  know  that,  perhaps  ;  I  have  another 
Method  yet,  my  Euphrofyne^  to  convey  the  Idea  (in  a 
more  lively  Manner)  of  the  dire^  and  retrograde  Motions 
and  Stations  of  the  Planets,  by  (hewing  you  the  Thing 
in  Reality  in  the  Planetarium  juft  as  it  appears  in  the 
Heaven  to  opr  Eye,  when  we  have  done  with  the  fuperior 
Planets. 

Euphrof,  I  think  'tis  ftrange  then,  if  I  do  not  under- 
ftand  it  at  laft  ;  I  imagmcj'ou  look  upon  this  as  a  difficult 
Point  for  an  qjlronofnic  Tyro  to  comprehend,  fince  you 
take  fo  muchPains  with  me  about  it  •,  do  you  not,  Cleonicui  ? 

CUcn,  Why,  I  can't  fay  but  I  think  it  quite  necefTary 
to  have  a  right  Underftanding  of  this  Aflair,  as  it  is  a 
principal  and  very  interefting  Phf^nQmcnon^  and  what  very 
few  People  have  a  clear  Notion  of.  And  indeed  I  muft 
tell  you,  that  as  the  Germetricians  have  one  Propofition  in 
£uclid  w^^ich  they  call  the  AjVs  Brid^e^  which  their  Pupils 

F  3  muft 
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muft  pafs  before  thejr  can  be  fuppofcd  to  undcrffand  any 
Thing   in  that  Science  j    fo  yoti  mull  look  upon    thia 
Prohlcm  in  Aft;onomy  in  the  fame  ludicrous  Li^ht,  anrf 
think  your  fclf  not  initiated  into  the  Myfterit'sof  Urania^ 
'till  you  can  cle^irly  account  for  this  Ph^n^^menon^ 

Euphrof  Well,  I  doubt  not  but  when  you  fhewmdj 
this  in  the  Plamtarium^  I  fhall  have  a  clearer  and  moft 
compleat  Idea  of  it;  you  fee,  1  have  Courage  enough, 
Ciemkus. — But  at  prefent,  I  muft  afic  you  the  Reafon  of 
on«  Things  and  that  is,  wrhy  you  pUce  the  Planet  at 
Reft  in  its  Orbit  at  A,  fmce  if  is  in  Reality  always  in 
Motion  I 

CUon,  The  Reafon  is^  becaufe  I  would  make  the 
Thing  eailer  for  you  to  apprehend  from  the  Di:igram  j 
for  the  Ph^Ncmenon  is  the  fajnc  in  it  felf,  whether  you 
fuppofe  the  Planet  to  be  at  -Reft  or  in  Motion^  it  only 
makes  a  Difference  in  the  Time  and  Plucky  when  and 
where  it  happens  j  as  you  will  be  convinced  of  another 
Time. 

Euphrof,  Very  good,  Cieomcus  i  'till  then  we  will 
wave  this  Subject.     I  w;int  to  have  a  Sight  of  this  Pbnet ; 
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Euphrof.  Doea  this  Planet  turn  sound  upon  its  own 
Axis  ? 

CUon.  Some  Aftronomers  fay  they  have  obferved  di- 
vers Spots  on  his  Surface,  and  from  their  Motion  thereon 
have  fuppofed,  that  he  revolves  about  his  Axis  in  24 
Hours  and  4.0  Minutes  ;  and  if  fo,  his  Days  and  Nights 
are  much  of  the  fame  Length  with  ours.  But  our  l>le- 
fcope,  as  you  obferved,  is  not  fufficient  to  difcovtr  thefe 
Spots. 

Euphrof.  How  comes  Mars  to  have  fuch  a  ruddy 
Complexion  ? 

CUon,  This  is  fomewhat  uncertain  ;  but  in  all  Pro- 
bability, from  a  peculiar  Sort  of  Matter  of  which  this 
Planet  confifts,  which  refle<Sls  the  red-making  Rays  of 
Light;  or  from  a  very  thick  Atmofphere  about  him, 
which  we  very  well  know  will  produce  the  feme  EfFeft, 
But,  be  this  as  it  will  in  Philofophy,  'tis  certain  this  hi^ 
fanguine  Complexion  entituled  him  to  the  Poll  he  bore 
among  the  ancient  Pagan  Deities, 

Euphrof.  You  mean  his  being  reputed  the  God  of  War 
and  Armies^  I  fuppofe. 

Cleon.  Yes ;  and  they  reprefented  him  riding  on  an 
high  Chariot  drawn  by  two  furious  Horfes,  Fear  and 
fervor^  driven  by  his  Siller  Be/iona,  the  Goddefs  of 
War  ;  he  was  covered  with  Arjnour^  and  held  a  Spear  in 
one  Hand,  rnd  brandilhed  a  Sword  in  the  other,  threat- 
ning  Ruin  r.nd  Dcfolation  to  the  World.  Virgil  thus 
defcribes  his  Career, 

Mars  in  the  Middle  of  the  Jhining  Shield 
Is  graved,  and  Jlides  along  the  liquid  Field. 
The  Dirx*  come  frotn  Heaven  with  quick  Dcfcent^ 
And  Difcord  dyd  in  Bloody  with  Garments  rent^ 
Divides  the  Prefs  \  her  Steps  Bellona  treads^ 
Andjhakes  her  iron  Rod  above  their  Heads, 

/Eneid.  9. 
Euphrof,     However  he  might  be  equipped  on  Earth  in 
Proxy,  I   fancy  he  is  alone  in   the  Heavens,  for  I  faw 
nothing  but  himfelf  in  the  Telefcope. 

Cleon,  Very  true,  my  Euphrofyne^  he  has  there  no 
Attendants,  no  Satellites^  no  Heralds^  though  himfelf 
be  there  moft  glorious.  He  walks  his  Round  in  eternal 
Solitude,  and  is  the  only  Planet  above  ^^»«j  thattraverfct 
the  Heavens  deftitute  of  Arms  and  Attendance, 

F4. 
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Euphj'of  It  was  not,  then,  with  the  greateft  Propriety 
that  he  was  ekftcd  God  ^f  JP^ar  ;  but^  alas  !  he  Jittle 
thought  of  the  Honours  he  bore,  and  how  terrible  he 
was  to  Mortals  in  his  Neighbour- Planet  the  Earth.. 

Clem^     You  hit  th*^  Poct*s  Thought, — »— * 

In  krgwr  Circuit  rcUs  tkg  Orh  §f  Mars, 

GuUtUfi  cfjlern  DibaU  and  wafful  iVars^ 
J$jQm€  hmvt  erring  taught  j  he  jmrmei  on^ 
Jmpiird  and  ^hirijh^d  by  th*  attm/Iivf  Sun  j 
Lih  w/,  his  Scafons  a/id  his  Day  he  cwrs 
^0  ibi  va/i  Bi^unty  whiih  from  Phoibus^^wj, 

{*Riz,  Vers.  NumL  IV, 


DIALOGUE     XL 
6/  the  Planet   JUPITER. 

Euphretfyne* 

Remember,  in  the  Planetarium,  the  next  Plianet  aboyc 

reprefented  the 
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Euphrof.  Well,  fure,  if  there  be  any  Inhabitants  in 
yupttery  they  are  doomed  to  a  veiy  cold  and  gloomjr 
State  :  I  quite  fhudder  at  the  Thoughts  of  it  ! 

Clean.  They  arc  ver  cold  and  dark  indeed,  whea 
compared  with  us  ;  but  their  Natures  are  fuited  to  it, 
and  focan  fuffer  nothing  on  that  Account.  Our  Degree 
of  Light  and  Heat  would  be  as  intolerable  to  then.,  as 
theirs  of  Cold  and  Darknefs  would  be  to  us. 

Euphrof,  If  I  miftake  not,  I  have  read  thztjupitfr 
is  the  largeft  of  all  the  Planets. 

Cleon.  He  is  fo ;  nay,  he  is  bigger  than  all  the  other 
Planets  put  together  ;  being  no  lefs  than  Eighty  one 
fThoufand  One  Hundred  and  Fifty-Jive  Aliles  in  Diameter, 
which  renders  him  above  a  'Thoujand  Times  larger  thsu^ 
our  Earth. 

Thus  Mr.  Brown : 

Then  Jove,  prodigious  Planet  of  the  Skies  I 
His  Orb  prefents^  of  huge  amazing  Size^ 
In  Bulk  none  equals  his  enormous  Mafs  ; 
The  whole  joint  Sy/iem  his  Contents  furtafs, 

N'^.  IIL 

Euphrof  Priiy,  how  long  is  Jupiter  revolving  his  pro- 
digious CJrb  about  the  Sun  ? 

Clean,  About  twelve  Years  ;  or  more  precifcly,  in 
Four  Thoufand  three  Hundred  and  Thirty  Days  and  an  Half, 
Confequently  his  Summer  and  Jf^liiter^  and  other  Seafons, 
^re  almoft  twelve  times  as  long  as  ours. 

Euphrof  And  what  Length  are  his  Days  and  Nights^ 
Cleonicus  ? 

Cleon.  Some  have  determined  a  Motion  about  his  own 
Axis,  in  the  Space  of  9  Hours  56  Minutes,  from  z, 
Spot  they  have  obferved  to  pafs  over  the  Difk,  or  Face, 
of  Jupiter  in  half  that  Time. 

Euphrof  Then  the  Days  and  Nights  are  but  Firt 
Hours  longy  I  find,  notwithftanding  his  Years  are  fo 
tedious. 

Clcon,  They  are  fo  very  fhort,  indeed  ;  and  the  Plane 
of  Jupiter*s  Orbit  being  but  very  little  inclined  to  that 
of  the  Ecliptic,  there  is  but  very  little  Difference  between 
the  Length  of  Days  and  Nights  throughout  the  Year. 
(j)f  his  pavs  and  Seafons  thus  Mr.  Bruwn: 
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In  ampler  C^mpafi  Jove  tmduHi  his  Sphitiy              ^^^ 
And  lafer  finijhfi  hh  tedkus  Tear.                                  ^^H 
Tttfwifdy  ^n  bh  A^U  turnd^  regains                         ^^^ 
Tb£ frequent  Aid  of  Day  to  warm  his  Plains. 

Vnz.  Verf.  NMV. 

Euphrof  I  obfcrvc,  from  the  Diagram^  that  he  a» 
weil  as  Mars^  has  his  Cm)u>i^im  with^  and Oppofiticn  tc^ 
the  Sun  \  and  thut  h:  Is  alfo  fomc-what  nearer  to  the  Earth 
at  the  Oppofitlon,  than  whin  in  Conjundion* 

CUsn.  Yes,  my  Eufhrtfym^  you  rightly  obfervc^ 
that  he  has  all  the  Particulars  which  were  related  of  Mars  ; 
he  is  fometiincs  conjoined  with^  fometimes  oppoft^d  to 
the  Sun  I  fomctimes  DinH  \\\  Motion,  fomc times  Rrtro- 
prade^  and  at  other  times^  Stationary  :  He  is  indeed  nearer 
the  Earth  at  one  Time  than  another  by  the  Diftereacc 
of  the  Diameter  of  the  Earth's  Orbit  i  but  that  is  fo 
inconfiderable,  that  hi jj  apparent  Magnitude  is  very  little 
varied  thereby*  And  it  h  almoft  all  one  \f  fupiur  ba 
viewed  from  the  Earth,  or  the  central  Sun  itfelf. 

Euphr^f     But  when  he  is  neareft,  that  will  be  the  bcft 
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Euphrof,  I  long  to  fee  him  as  much  as  fomc  People  do 
to  fee  the  King.  I  hope  your  Telefcopc  is  in  Order, 
fince  the  Air  is  fo  clear  and  ftill  to  Night.   . 

Cleon.  There  could  not  be  a  finer  Evening  for  the 
Purpofe.  This  Afternoon  I  carefully  cleaned  the  Glafles, 
gnd  fitted  the  Telefcope  for  Ufe  j  let  us  therefore  take  it 
and  go  out.  , 

Euphrof.  rU  follow  you,  Cleonicus  ;  pray  be  expedi- 
tious in  fixing  the  Giafs. 

Cleon,     Trufl:  nie,  Euphrojyne^  for  that ; the  Tube 

is   now    well  fixed,    and  you   may   view    in   his   Face 
equal  Grandeur  and  Serenity. 

Euphrof.  ,    Grandeur,    indeed,    I    think ! for   ho 

fippears  exceeding  large— —and  equally  ferene,  as  you 

faid-. 1  cannot  but  admire  his  vyondrous  Afpeft, 

he  appears  with  a  full  enlightened  Face 1  fee  none  of 

thofe  Spots  that  you  fpokeof  juft  now his  Face  fecms 

^I  over- fp read    with  a  foft,  a   fteady  and  uninterrupted 

Glory. But   what  are  thofe  Belt-like  Appearances, 

which  I  fee  go  acrofs  his  Body  in  one  or  two  Places  ? 

Cleon.  They  are  called  his  Belts.,  indeed  ;  but  what 
they  are  is  not  poflible  to  determine,  nor  eafy  to  conjec- 
ture. Sir  Ifaac  Newton  fpeaks  of  them  as  Clou^Sy  but 
though  they  vary  their  Magnitude,  and  Diftances  among 
jhemfelves,  yet  while  they  have  the  fame  conftant  Ap- 
pearance of  Zones  or  Belts,  it  is  fomewhat  doubtful  if 
they  are  Clouds  formed  in  yupiters  Atmofpheie,  as 
Clouds  are  formed  in  ours,  in  which  weobferveno  Con- 
dancy  of  Form,  Pofition,  or  any  Thing  elfe. 

Euphrof.  Well,  but  what  are  thole  imall  Stars  I  fee 
by  Jupiter — two  on  one  Side  and  two  on  the  other,  at 
unequal  Diibnces  ? 

Cleon.  They  are  the  Moons  or  Satellites  which  give 
Light  to  Jupiter  by  Night,  as  our  Moon  docs  t.^  us. 

Euphrof.  Indeed  !  Do  you  fu,  pjfe  thofe  very  fmal) 
Stars  to  be  Moons  as  large  as  our  Moon  ? 

Cleon.  Y^i^j  '"y  Eupbrofyne^  and  larger  by  far;  our 
Moon  at  that'Diftance  would  not  be  vifible  thro'  the  beft 
pf  Telcfcopes  in  ufe  with  us.  Of  thefe  Moons  thus 
jVlr.  Bfoun^  r 
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Forjlgn&l  Honour  made^  behold !  afar 
Four  radiant  Moom  Jurround  tK  imperial  Star^ 
(Large  as  sur  hoajlfd  World)  whofe  fdver  Light 
Rffrejh  bis  Rtgiom  in  the  gloomy  Night ; 
i^W  this  the  Fancy  of  dluded  Eyes, 
J\4ark*d  are  thiir  Periods  thro*  ftihlimer  FJtiis, 
Ofi  ds£^  th*  Jjhmomtr  his  7ube  dlfplay 
jind  view  ^  tm  in  Eclipfe  with  pleas  d  Survey* 
Ti?  this  the  Curious  their  Difeovery  owe 
Of  Light's  fwift  Motion^  and  its  Meafure  know* 
EupljTQf  Well,  I  do  not  envy  yupiter  his  four  Moons, 

I  believe  he  has   Need  enough  of  them. But  how 

cumcs  it  to  pafs,  fincc  Mars  is  fituatcd  between  us  and 
Jupiter^  and  we  having  one  Mooti  and  jf up  iter  four, 
that  Alats  h^b  none  at  all  ? 

Cleon,  "f  h^:  Q^jcftion  yf>u  f^a^t  very  naturally  offers, 
and  is  of  fomc  Importance,  as  it  concerns  the  Analogy  and 
Harmony  of  ttve  Icveral  Parts  of  the  great  Machinery  of 
our  Syftcm,  But  you  will  cxcufc  itie  from  a  diredt  An- 
fwcr  'till  we  come  more  immediately  to  coniid^r  the  Na- 
ture of  jMooni  or  fcondary  Planets^  in  another  Convcrfa- 
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Cieon,  Ye5,  they  did  fo  ;  and  made  divers  Statues 
and  Images,  infomuch  thkt  almoft  every  Nation  had  a 
yupiter  of  their  own,  in  Imagery.  He  was  honoured 
with  no  lefs  a  Title  than  that  of  The  Father  of  the  Gods 
and  Men, 

Euphrof.  How  came  they  originally  by  the  Notion  of 
Jupiter* s  being  the  fupreme  Deity? 

Cleon*  Undoubtedly  from  the  Hebrew  People:  For 
the  fupreme  God  among  them  being  called  Jehovahj  or 
jfovah  (as  a  late  learned  Bilhop  fays  it  was  pronounced) 
the  Heathens  from  thence,  by  an  eafy  Derivation,  had 
their  Term  Jovis^  Jove^  or  Jupiter,  which  was  the 
fame  Deity  under  different  Names  j  according  to  the 
Addrefs  of  Mr.  Pope's  Prayer. 

Father  of  ally  in  ev*ry  Age^ 

In  ev^ry  Clime  adored  \ 
By  Saint,  by  Savage,  and  by  Sage^ 

Jehovah,  Jove^  or  Lord. 

That  is  to  fay ;  the  Hebrews  called  him  Jehovah ;  the 
Heathen,  Jove\  but  the  better  informed  Chrijiians  call 
him  Lord  of  the  World. 

Euphrof  Pray,  how  did  they  fet  ofF  their  moft  high 
God  in  the  Pantheon  ? 

Cleon.  He  fat  on  a  Throne  of  Ivory  and  Gold,  under 
a  rich  Canopy,  with  a  Beard,  holding  Thunder-bolts  in 
his  Right-hand,  and  a  Sceptre  of  Cyprefs  in  his  Left, 
with  an  Eagle  on  the  Top,  and  was  inverted  with  an 
imbroidered  Cloak  and  golden  Shoes. 

Euphrof  1  fuppofe  he  was  not  a  more  fplendid  Star  in 
the  Heavens,  than  a  facred  and  illuftrious  Theme  among 
the  Poets,  too. 

Cleon.  'Tis  very  true,  he  was  not,  as  you  will  find 
by  a  few  Citations  from  them  ;  Firgil  afcribes  a  Sort  of 
Ubiquity  to  him  in  thefe  Words, 

From  the  great  Father  of  the  Gods  above 
^  My  Mufe  begins  ;  for  all  is  full  of  Jove. 

%  Eclog,  3, 
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And  in  another  Place  thus: 

^e  King  trf  God^  and  Mrn^  xvhfs  awful  Hani 
Dlfperfii  ThufifUr  &n  thi  Sra  ami  LanJ^ 
Difpcffing  all  ivith  iilfmti  Cmimand* 

And  again  : 

7hi  migbiy  Thmu!  rtr  with  majejlk  Awe 
7%enJhoQk  bii  Sbiddand  dealt  hh  Bdts  ar^mtd^ 
Andfcattcr^d  Temfe/h  ^n  the  teemiftg  Cr$und^ 

Homer  afcribes  almoft  all   the  Attributtrs  cjf  Deity 
ytipher  in  thefc  Vcrfes  ; 

O  7hcuy  whsfe  TTyundir  rend:  the  clouded  Air^ 
JVh^  in  the  Heavm  af  Heavens  hdsfix^d  thy  "Thr&nc^ 
Supreme  &f  Gi>ds  !  unhsundtd^  and  ahne  i 

And  in  another  Place, 

So  Jove  decrees y  rtjifihjs  Lard  af  aU ! 

At  whofe  Command  whale  Empires  rife  &rjall  : 

He  Jhaies  tbefeehk  Pomp  ^f  human  Truft-^ 
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tlow  great  the  Change^  could  we  he  wafte  i  there  ! 
How  JIow  the  Seafons  !  and  how  long  the  Tear  ! 

Baker's  Univerfe. 

Euphrof,  I  perceive  from  the  Copcrnican  Syjletn^  that 
-the  Orbit  of  Saturn  lies  very  far  from  the  Sun,  in  Coni- 
parifon  of  the  reft,  and,  confcqucntly,  that  his  Circuit 
is  very  large  indeed. 

C/eon.'  Yes,  the  Diftancc  of  Saturn  from  the  Sun  is 
computed  to  be  no  lefs  than  Seven  Hundred  and  Seventy^ 
/even  Millions  of  Miles,  which  is  9I  dmes  farther  than  the 
Earth  ;  and  therefore  the  Light  and  Heat  at  Saturn  will 
be  90  times  I^fs  than  it  is  with  us. 

Euphrof.  Ninety  times  lefs  !  Why  fure  they  can  nei- 
ther y>f  nor  feel  in  Saturn,  Well,  I  thouglit  Jupiter  was 
cold  enough  to  think  on  ;  but  Saturn  would  freeze  pnes 
very  Thoughts  !     .  . 

Cleon.  They  are  inconceivably  cold,  and  dark  there,  to 
be  fure ;  and  this  Speculation  is  the  curious  Theme  of 
the  following  Verfes.  -^ 

From  hence  how  large,  howjlrong  the  Sun's  bright  Ball  I 
But  feen  from  thence,  how  languid  and  how  fmall  ! 
IVhen  the  keen  North  with  all  its  Fury  blows,  . 
Congeals-  the  Floods,  and  forms  the  fleecy  Snows, 
*Tis  Heat  intenfe  to  what  can  there  be  known  : 
.Warmer  our  Poles  than  is  its  burning  Zone. 
Who  there  inhabit  mufi  have  other  Powers, 
Juices,  and  Veins,  and  Senfe,  and.  Life  than  ours. 
One  Moment* s  Cold,  likf  theirs^  would  pierce  the  Bone, 
Freeze  the  Heart* s  Blood,  and  turn  us  all  to  Stone,    ' 

Univerfe. 

Euphrof  Dear  Brother,  forbear — you  make  me  fhiver 
to  hear  the  cold  Strains  !  can  it  be  pofTible  for  any  fen- 
fible  Beings  to  endure  that  Intenfity  of  Cold,  and  live  ? 

Cleon,  Yes,  undoubtedly  ;  you  fee  very  fmall  and 
tender  Animals  endure  the  coldeft  Water  in  the  Winter 
Time  without  any  Concern.  Yea,  I  have  put  thofe 
little  Creatures  into  a  freezing  Mixture  made  of  Nitre 
and  Snow,  whichx  is  intenfely  cold,  and  they  fcemed  not 

affcited 
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tSkSttd  with  it.  Yea,  further ;  I  have  put  thefe  Very 
iinall  Animals  into  a  Tube  of  Water  and  froze  them 
in  a  Cylinder  of  Ice  for  the*  Space  of  Half  an  Hour« 
and  yet  it  has  not  killed  them.  You  fee  therefore  it  is 
only  a  Conftitution  fitted  to  the  Nature  of  the  Element 
that  is  neceffary  to  the  enduring  any  Degree  of  Cold  ot 
Heat.  As  the  fame  ingenious  Author  obferves  in  the 
£une  Place : 

Strange  and  amazing  muft  the  Difference  be 
*Twixt  this  dull  Planet  and  bright  Mercury  j 
Tet  Reafonfays^  nor  can  we  doubt  at  ally 
Millions  of  Beings  dwell  on  either  Bally 
With  Conjiitutions  fitted  for  that  Spoty 
fVhere  Providence^  all-wife y  has  fix  d  their  Lot. 

Euphrof  Well,  all  the  Works  and  Ways  of  Provi- 
dence are  wonderful  ;  furely  they  who  negledl  or  defpife 
Philofophy,  muft  be  fottifli  Creatures  indeed  I  they  little 
know  the  Plcafures  that  arife  from  its  various  and  noble 
Si)eculations  !  But  not  to  digrefs— ---Pray,  how  long  is 
the  Tear  in  Saturn? 

Cleon.  About  the  Length  of  291  of  our  Years  ;  or 
more  precifely,  it  confifts  of  Ten  Thotifand  Seven  Hundred 
Fifty-nine  Days  and  fix  Hours ;  for  in  that  Space  of  Time 
Saturn  revolves  once  about  the  Sun.  Of  the  Saturhian 
Year  a  Poet  thus  fings. 

View  Saturn  lajl  \  how  faint  his  diflant  Gleaniy 
(Sublimejl  Planet  in  our  Solar  Scheme) 
Tloo    vajl  his  Globcy  fo  large  his  Orbifs  Spacey 
Our  Thirty  Years  butfi^ew  his  annual  Race. 

Priz.  Verf.  N^.  HI. 

Euphrof  Since  his  Tear  and  Seafcns  arc  fo  very  Iong» 
how  long  may  we  fuppofe  his  Days  and  Nights  to  be  ? 

Cleon.  It  is  not  yet  known  whether  he  turns  upon 
his  Axle  cr  not,  and  therefore  nothing  certain  can  be 
faid  of  his  Day  or  Night.  But  it  is  agreeable  to  the 
Nature  of  a  Planet  to  turn  on  its  Axis,  and  therefore  he 
in  all  Probability  Joes  fo,  tlio'  we  know  it  not. 
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Eupbrof.  I  am  a  little  impatient  ta  have  a  Sight  of  this 
Planet;  they  hj  there  is  a  Kind  of  Ring  which  encom- 
pafles  his  Body,  that  makes  this  Planet  a  delightful  and 
wondroos  SpeSacle. 

Clitn.  There  is  fuch  a  Things  and  to  the' End  that  you 
may  have  a  clear  and  pcrfeft  ^ight  of  this  fingular  and 
^urprifing  PkitMominon^  I  have  provided  you  a  reJUiiing 
Ttkfrc§p€^  which  magnifies  to  a  very  great  Degree,  and  b|s 
cafijy  uficd  when  fixed  on  its  proper  Pedeftal. 

Eupbrof.  I  thank  you,  dear  Cleonicur^  fot  the  Care  you 
take  to  pleafure  me  in  this  Reijpiect ;  it  is  a  curiotib  Inftru^ 
ment  indeed,  and  I  doubt  not  but  its  Ufe  is  according. — 
Is  it  not  yet  dark  enough  to  fee  the  Planet? 

CUon.  I  believe  it  is  nearly,  or  at  leaft  wiH  te  by  that 
Time  the  Tube  is  mounted. — ^I  will  look  out-:— I  f^c  him 
plainly. 

Mufitrwft  Pray,  fliew  him  to  me. 

CUqu,  You  can't  mifs  feeing  him;  it  is  diat pak bright 
Star  you  fee  towards  the  Nordi-Eaft,  and  is  the  biggeft 
Star  that  now  appears. 

Eupbrof.  I  fee  the  Star  you  mean — and  long  to  view  him 
through  the  Telefcope ;  pray,  fetch  it  out,  CUenicus. 

Cieeti,  IwilU— here  it  is,  and  I'll  fix  it  for  your  View; — 
it  is  done — ^look  thro*  it,  my  Euphrofjne^  without  touch- 
ing it. 

Eupbrof.  I  will — I  fee  both  the  Planet  and  its  Ring-^ 
a  moft  curious  Sieht,  indeed ! — he  appears  with  a  round 
Face,  but  not  fo  big  nor  fo  bright  as  Jupiter. — ^^I  fee  the 
Ring  perfedly  encircle  his  Globe — and  extends  On  each 
Side  to  a  fenfible  Diffance. — I  can  alfo  fee  the  dark  Space, 
on  each  Side,  between  the  Planet  and  its  Ring. — 1  alfo 
obfcrve  two  or  three  fmall  Stars,  which,  I  fuppofe,  are 
his  Moons,  like  thofe  I  faw  in  Jhpiter. — But  he  is  moved 
quite  off  the  Glals. 

Clean.  I  queftion  not  bu.t  you  are  pleafed  with  fo  uncom- 
mon a  Sight.  But  thrs  Inftrument  will  make  it  as  familiar 
as  you  pl^e.  You  will  obferve,  that  he  appears  FuU-faui^ 
as  indeed  he  always  does,  on  Account  of  his  prodigious 
Diftance  from  the  Sun  in  Comparifon  of  us ;  and  alfo  that 
he  appears  left  than  5^ar^i//r,  for  fo  he,  indeed,  is  by  much. 

Euphrof  Pxzy^  what  is  the  Magnitude,  or  Bulk  «f 
tatttm  f 

Vol- 1.  G 
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CU&n,  He  is  computed  to  be  Sixty-fivett  7%^ufand 
Eight  Hundnd  and  Stutnty  MiUi  tn  Diameter ;  and  there- 
fore he  is  in  Bulk  about  ^ix  Hundrtd  I'imes  bigger  thaa 
our  Earth  ;  and  a  little  more  than  half  as  big  as  Jupiter^ 

Euphrsf.  But  this  WQndcrful  Ring  of  hii,  what  do  yon 
take  it  to  be  ? 

Ckon.  The  Learned  abound  with  Conjeflures  about 
it  ;  but  zs  no  Man  can  pofTibly  know  any  Thing  cer- 
tainly of  the  Matter,  I  think  it  better  to  fay  Nothing  f 
and  chufe  rather  to  give  you  a  poetical  Defcrlption  of  tm* 
#xtraordinary  Phenomenon, 

Mufi!  raifi  thy  FsUiy  myjierhut  Truth  ts  Jingy  » 

Mow  6*tr  thi  copims  Orb  a  lucid  Ri^gf 

Opah  and  hrcad^  is  fun  its  Arch  tQ  fpread 

Rcund  thi  big  Giobc  atjiatid  Periods  Ud-^ 

Perhaps  (its  Ufc  mkmwn)  with  gaih^'d  Heat 

To  aid  the  Regiims  &f  that  gelid  Seat^ 

The  Want  pfrieanr  Phoebus  tQjupply^ 

And  warm  mih  reflex  Beams  ins  $ummer  Sky ; 

Elje  might  the  high  plaid  Worlds  exposed  to  Profit 
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Degree  of  Light.  And  therefore  the  Ufe  of  that  wonder- 
ous  Ring  (though  very  great,  to  be  fure)  may  be  to  us 
entirely  unknown. 

Eupbrof,  Well,  I  would  not  be  over  inquifitive ;  'tis  a 
Pleafure  we  know  there's  fuch  a  Ring,  be  the  Ufe  of  it 
what  it  will.  But,  pray,  how  many  Moons  hath  ^n- 
tum? 

CUon.  Through  our  common  Telefcopes  wc  difcover 
but  tw9  or  thre€j  though  with  the  beft  Sort  you  may  fee 
Jhi^  of  which  I  intend  to  give  you  a  farther  Account  at 
another  more  convenient  Time.  / 

Eupbrof,  I  have  no  Occafion  to  a(k  concerning  his 
Cenjun^IionSj  OppcJitionSj  Retrogradatiansy  i^c.  which  I 
fee,  from  the  Plate,  muft  follow  from  his  being  a  fupe- 
xior  Planet,  or  having  his  Orbit  lying  without  that  of  the 
JEarth,  as  in  Jutiter  and  Mars  you  explained  to  me ;  and 
"Would  only  oblerve,  that  whetner  he  be  in  Conjundion 
or  Oppofition,  it  appears  to  me  that  his  apparent  Mag- 
nitude can  be  but  little  varied,  becaufe  of  the  much 
fmaller  Diameter  of  the  Earth's  Orbit. 

Cleon.  *Tis  well  obferved.  Sifter ;  for  there  is  but  little 
Difference  if  viewed  in  the  Oppofition,  when  he  is  neareft  s 
«or  in  the  Conjum^ion,  when  he  is  fartheft  oiF. 

Euphrof  Did  not  die  great  Diftance  and  long  Period  of 
'Satum*s  Revolution  occafion  him  to  be  taken  Notice  of 
among  the  Heathens  in  ancient  Times  ? 

Clean,  As  to  his  gi^eat  Diftance,  they  were  far  from 
'being' Aftronomers  good  enough  to  know  any  Thing  about 
that :  But  his  flow  Motion,  and  the  great  Length  of  his 
Year,  occafioned  them'  to  make  him  the  Emblem  of 
Time. 

Euphrof.  In  what  Manner  ? 

Cleon.  They  reprefented  him  as  a  decrepid,  wrinkled 
old  Man,  with  a  long  Beard,  and  hoary  Head  ^  round 
flioulder'd,  hollow  Jaw'd,  flat  Nofed,  hooked  Chin'd, 
black  Lips,  and  crooked  Hands.  In  his  Right  Hand 
was  a  nifty  Scythe^  and  in  his  Left  he  held  a  Serpent 
biting  bis  Tail ;  or,  as  fome  fay,  a  Child,  which  he  is 
about  to  devour. 

Eupbrof.  Why  then  he  made  but  a  Sort  of  contemptible 
Figure  among  Men  in  Days  of  old,  I  find  ;  he  was  in- 
deoi  a  very  fit  Symbol  of  Time^  which  gives  to  every 

G  a  Thing 
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Thing  a  horrid  Afped: ;  Of  cuts  d(*wrr,  and  cJevourt  If ; 

and  that  in  an  endlcfs  Circtibtion  of  Ages, Pi^y,  U 

there  any  Thing  farther  rcnnarlcablc  of  Saturn? 

Ckon~  There  arc  abundance  of  Things  fabled  of  him^ 
as  you  may  meet  with,  and  doubtlcfs  have^  in  many 
Books ;  but  the  moft  notable  Thing  of  all  ts  the  Time 
in  which  he  lived,  called  the  Gddm  Age. 

Euphrnf  I  have  read  a  Defcription  of  that  extraordr- 
nary  Age  in  fome  Poet,  but  forget  which, — I  fhould  be 
glad  to  hear  it  repeated, 

Ckon.  Vlrgii  gives  a  beautiful  Defcriptton  thereof  ffi, 
his  Eighth  Book  of  the  Mneid\  and  Ovtd  m  his  Firft 
Book  of  M^tamorphofei.  Which ,  fincc  it  is  agrceabjc  to 
you,  I  ihal!  rehearfe  in  Mr.  Drydm^s  Language* 

^he  Golden  Age  'wa  firft ^  when  M&n^  fit  nem^     % 
ffo  Rule  hut  UKCorrupted  Reafin  knew  \  > 

And  with  a  native  Bsnt  did  Gn&d  purfut*.  s 

JJnforcd  by  Punijhfnent^  unaw^d  by  rear^ 
His  ff^rds  wereftmplej  and  his  Seuifmart  : 
Needlcfs  was  written  LaWy  where  none  sppre/s^di 
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In  flowing  Tiars  tbi  beardid  Com  enfu'd 
From  Earth  unajk'dy  nor  was  the  Earth  nnew'd: 
From  Viins  of  Valltet  Milk  and  Ni^ar  brokr^ 
And  Honey  Jweated  thro*  the  Pores  of  Oak. 


DIALOGUE    XIIL 

On  the  U/e  of  ib€  Geocentric  Planetarium 
by  Means  of  an  Ephemcris. 

CUonieus, 

WE  have  now  finifhed  our  Survcv  of  the  Planetary 
Sj/lemj  and  I  am  well  aflfured,  my  Euphrojynej 
you  underlhmd  the  general  Phsenomena  thereof  very 
well  5  but  fomething  yet  remains  to  be  underftood  upon 
this  Head,  and  I  am  willing  to  hope  will  give  you  as 
much  Pleafure  as  any  Part  of  our  paft  Speculations,  as  it 
is  of  a  practical  Nature,  and  what  you  are  to  perform 
with  your  own  Hands. 

Euphrof.  I  long  to  know  what  it  is,  Cleonuus,  as  every 
new  Idea  gives  me  new  Delight. 

Cleon,  What  I  mean  is,  what  I  fome  Time  ago  hinted 
to  you,  viz.  That  it  is  not  enough  for  you  to  know  the 
(jpeculative  Part  of  Aftronomy,  but  alfo  that  you  learn  to 
find  the  Places  and  relative  Afpefts  of  the  Planets,  from 
an  Ephemeris,  for  every  Day  of  the  Yean 

Euphrof.  And  do  you  think  I  am  capable  of  doing  this, 
Cleomcus  r 

Cleon.  Yes,  what  (hould  hinder  you,  when  you  are  put 
into  a  proper  Method  for  it  ? 

Ett^jrof.  But  I  fuppofe  I  muft  firft  learn  the  Ufe  of 
that  Book  you  call  an  Ephemeris. 

Cleon.   X ou  muft.— — Here  it  is. Look  at  it.* 

Euphrof  It  is  but  fmall  indeed,  but  it  is  filled  with 
fuch  a  Number  of  Chara^ers,  Figures,  and  Columns, 
that  at  firft  View  I  know  not  what  to  make  of  it. 

CUon.    That  is  every  One's  Cafe  in  a  new  Attempt  $ 
G  3  wheji 
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when  you  confider  each  Article  of  the  Ephtmeris  fepi, 
rately  you  will  find  it  eafy  enough  to  undcrftaud. 

Euphrof.  But  firft  tell  me  why  this  little  Book  is  called 
an  Ephimerh  t 

Ckm,  Becaufe  it  is  a  Diaty  or  dally  AccQunt  of  the 
Motions  or  Places  of  the  Planets,  as  they  appear  to  the 
Eye,  placed  both  in  the  Sun,  and  at  the  Earthy  through- 
out the  Year. 

EuphroL  But  why  do  you  fuppofe  the  Eye  to  view  the 
Planets  from  the  Sun^  Once  that  is  impoflible  ? 

Clion.  Bccaufe  on  that  Suppofition  you  can  obfcrve  or 
aiTign  for  any  Time  the  true  Places  of  the  Planets  in  the 
Ecliptic  ;  and  this  true  Place  fien  from  the  Sun^  is  called 
tlic  Heliocentric  Place  of  the  Placets,  for  the  Name  of  the 
Sun  in  Greek  h  Helm  i  but  if  the  PlaneU  are  viewed 
from  the  Earth  (called  in  Greeks  Ge)  then  their  Places 
and  Motions  are  called  Gescentric* 

Euphrcf,  I  undcrftand  you,  I  believe,  pretty  well ;  I 
fee  on  the  Right  Hand  Page,  for  every  Month,  a  fmall 
Table  with  the  Title  of  The  Helmentrk  MatUns ;  as  thcrCj 
on  the  Top,  for  the  Month  December^  ^7SS* 
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you  muft  know,  Hit' Jftrommers  ahvajs  begin  tkiir  Dof 
mi  N$m. 

Euphrof.  This  is  all  fo  plain,  that  I  can't  but  apprehend 
it;  and  thus  for  Inftance,  on  December  t\i^  ift,  at  i% 
o'clock,  I  obferved  the  HiltMntric  Place  of  Saturn  (  b  ) 
is  in  7X^  :  26'  of  Capricorn  (  Vf )  ;  of  Jupiter  ( "U )  in  40 : 
jtt'  of  Libra  (^) ;  of  Mars  {i)  24" :  33'  of  Gemini  ( n); 
of  the  Earth  (9)  9** :  i of  Gemini  (u) ;  of  Venus  (?) 
in  29'  :  6'  of  Sagittarius  (t)  ;  and  of  Mercury  (  8 )  in 
i8<»  :  40' of  Cancer  (S)  -,  and  fo  for  any  other  Daj  there 
Ipecified. 

Clean.  Very  right,  my  Eutbrofyne^  I  fee  there  will  be 
HO  Difficulty  about  the  other  Table  of  the  Geocentric 
Motions^  where  the  Place  of  the  Sun  and  each  Planet  is 

g'ven  in  their  proper  Columns,  as  viewed  from  the  Earth, 
r  every  Day  at  Noon. 

Eupbrof.  But  befides  thefe,  there  are  feveral  other  Tables 
and  Columns  on  the  fame  Pijige ;  pray,  what  is  their  Ufe  ? 

Cleon.  We  fhall  fee  that  hereafter.  Sifter ;  the  Helio^ 
€intrit  and  Geocentric  Motion  will  be  fufficient  at  this 
Time  to  con/ider^  and  becaufe  we  want  to  know  con- 
ftantly  in  what  Part  of  the  Ecliptic  the'Planets  are,  their 
Geocentric  Places  are  fhewn  for  every  Day,  as  you  fee  for 
the  Month  December  ♦. 


•  Tables  of  the  Heliocentric  and  Geocentric  Motions  or  Places 
^ox  December  17559  are  here  added  from  Parker* s  Ephemeris^  left 
the  Reader  fhonld  not  have  the  fatd  Book  at  Hand ;  and  o^e 
Month  only  is  fufficient  for  an  Example  of  its  Uic. 
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in  a  Minute  or  two,  reprefent  to  yourfclf  tlie  true  Ap- 
pe;urance  of  the  planetary  Syftem,  juft  as  it  really  is,  ia 
the  Heavens  for  any  Day  you  pleafe  ^  by  aOigning  to 
every  Planet  its  proper  Place  in  its  Orbit. 

Et^brof,  This  will  be  doing  great  Things  indeed,  Clio^ 
niau  ',  but  how  am  1  to  go  about  it  ?  I  long  to  know  ■ 

CUpn.  For  this  Purpofe,  my  EuphrofyKi^  I  have  pre- 
pared fof  you  what  I  (ball  call  a  Geocbktric  Piake- 
TARIUM,  which  you  here  fee  on  this  large  Sheet  of  Pafte-- 
board,  where  you  obferve  the  Orbits  of  all  the  Planets  are 
drawn  at  their  proper  Diftances  from  the  central  Sun,  in 
the  fame  Proportion  as  in  the  Syftem  itfelf ;  and  in  the 
aej^t  Place,  you  fee  the  Planets  thcmfeives  all  moveaUi  in 
their  Orbits,  on  Paper  Labels^  about  the  Center  of  the  Sun* 
Next,  you  fee  the  Orbit  of  the  Earth  divided  into  its  12 
Signs  and  Deg;rees,  which  we  (hall  call  the  S^krEeliptui 
in  this,  the  ^rm  or  Hdiociniric  Plaas  of  the  Planets  are 
eftimated.  And,  in  the  laft  Place,  about  the  Earth  you  fee  a 
fmaller  Circle  of  the  Sigds,  moveable  about  its>Center,  ia 
which  the  Planets  viewed  from  the  Earth,  muft  all  appear, 
and  which  for  that  Reafon  I  0iall  call  the  Gepctntric  £^- 
liptic  ♦. 

*  I  have  addsd  this  Plate,  with  its  Appendix,  that  fuch  Gen- 
tlemen  and  Ladies  as  have  not  the  Opportunity  of  a  real  Piattfta- 
rium,  may  in  a  great  Meafure  fupply  the  Want  of  it  by  this 
Giocintric  Pianetarium^  efpecially  as  fomethin^  of  this  Kind  has 
been  always  wanting  to  give  Youth  a  Tafte  of  the  Pleafure  oC 
tragical  Jftronomy, 

In  order  then  to  prepare  this  Inftrument  for  Ufe,  you  proceed 
in  the  following  eafy  Method. 

1.  Cut  the  eighth  Plate  out  of  the  Book,  and  pafte  it  on  % 
Sheet  of  Card  Pafte-Board. 

2.  Then  with  a  Pair  of  drawing  Compaflcs,  make  the  Orbit 
tiiMars  a  complcat  Circle  on  the  Pafte-Board.  Then  cutout  the 
Whole,  of  a  circular  Form,  a  little  beyond  tfce  Orbit  of  Mars^ 

\,  In  the  Appendix  to  this  Plate,  there  are  engraved  the  La- 
bcfi  of  Mercury^  Fenus^  the  Earthy  and  Mars^  which  are  to  be 
cut  Gilt  clofe  to  the  black  Lines ;  thefe,  together  with  the  F^ce 
of  the  Sun,  are  to  be  placed  on  the  Center  of  the  Planetarium  on 
a  String,  by  which  they  may  be  tied  clofe  down,  yet  freely 
snovpable  about  the  Center,  fo  that  the  Center  of  the  Planet  on 
the  Label  may  be  always  in  the  Orbit.  Note,  ij^e  Label  of  the 
^arth  muft  be  uppennoft^  and  the  Face  of  the  Sun  on  that. 

4^  Cat  out  the  Unctntrk  fclipti^^  (b  that  it  may  confift  only 
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Euphf&f  So  far  I  undcrftand  you ;  but  I  fear  left  w!iat 
is  to  come  fliould  prove  a  much  greater  Trial  of  Skill.- ■ 

Clnn,  There  is  no  Grounds  of  Fear  to  yoti,  Sifter;  if  you 
attend  to  the  following  Precepts,  every  Thing  will  bceafy, 

Firft^  obfervc  in  the  Ephcmeris  the  Heliocentric  Pl&cc 
of  each  Planet,  and  bring  the  Label  of  the  Planet  to  that 
Sign  and  Degree  in  the  Hilmiittrk  Ediptii\  that  is,  fo 
that  the  Line  which  paffes  through  the  Center  of  the 
Plant  T  may  cut  that  Degree, 

Sicmdiy^  Having  done  this  for  every  Planet,  fix  rhem 
down  to  their  proper  Places  in  their  Orbits  by  zfmaU  Phi 
through  their  Centers* 

7%irdly^  Bring  the  Earth  to  its  Heliocentric  Place,  ind 
fix  the  Label  by  a  Pin  pafled  through  it  into  the  Board. 

Faurtbfyy  The  Geocentric  Ecliptic  is  then  to  be  moved 
aboutthe  Earth,  and  placed  in  fuch  a  Manner,  that  the  Line 
of  *ip  iCt  pafling  through  the  Earth's  Center,  may  be  parallel 
to  or  equally  dlftant  from  the  fame  Line  of  *v*  ^  in  the 
Solar  Ecliptic,  which  you  may  eafily  do  by  the  Eye. 

Fifthly  J  This  Geocentric  Ecliptic  fo  rectified,  is  to  be 
fixed  by  a  Pin  through  that  Part  of  it  which  lies  remote 
from  the  Sun- 

Sixthly^  Then  in  the  laft  Place,  ftrain  a  Thread  over  the 
Center  of  the  Earth  and  each  refpedive  Planet,  and  that 
will  cut  the  GsHmtrk  Ecliptic  in  that  Point  where  the 
Planet  will  appear  to  an  Eye  at  the  Earth.  And  thus  with 
a  little  Practice,  you  will  be  able  immediately  to  exliibit 
the  Syftem  of  Planets,  both  as  it  is  in  it's  Self,  and  as  it 
appears  to  us  at  any  Time, 


f>f  the  Circle  of  the  Signs,  and  the  Diameter  between  the  black 

Lines ;  and  let  the  Center  of  this  be  placed  on  a  Thread  through 
the  CeaCer  of  the  Earth  on  the  Label,  and  tied  down  on  it,  fo 
that  it  may  freely  move  about  the  Earth's  Center.  Then  is  it 
fit  to  be  ufcd,  as  in  the  Dialogue  above  is  direded. 

J,  To  fit  this  Inilrument  for  Jupiter  and  Saturn^  it  muft  be 
ftuckon  to  the  Side  of  a  Room^  or  on  a  large  round  Table ; 
you  muft  then  lay  a  Thread  over  the  Center  of  the  Sun,  and 
Jupiu/s  Place  in  the  Ecliptic  about  the  Sun,  and  at  1 2  f  Inches 
from  the  Center,  ftick  a  Patch,  and  it  will  be  the  true  Place  of 
Juphcr.  For  Saturn  you  do  the  famep  but  for  him  you  muft 
place  the  Patch  at  the  Di (lance  of  23  I  Inches.  And  indeed,  in 
this  Manner,  Patches  m^y  be  placed  on  the  Orbit  of  the  other 
planets,  if  the  Trouble  of  ihc  Labels  be  thought  100  much. 
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Eupbrof.  I  make  no  Doubt  but  I  fhall  underftand  thefe 
Precepts  very  well,  when  I  join  with  them  the  Prafticc,  in 
which  you  will  aflift  me  a  little  at  firft. 

Clean,  That  I  (hall  do  in  the  next  Place ;  therefore,  to 
begin,  take  the  Ephemeris  and  look  in  the  Heliocentric 
Table  for  the  Places  of  the  Planets  for  the  26th  Day  of 
December  next,  and  let  me  hear  you  fay  what  they  are  for 
each  Planet. 

Euphrof.  Iwil! let  me  fee,  the  Planet  ^ifr«ry  8  is 

in  5Q :  38'  of  Scorpio^  (HR)  and   therefore,  I   fuppofe,  I 
muft  take  this  Label  of  Mercury  and  bring  the  Edge  of  it 

to  that  Point  of  the  Solar  Ecliptic. ^Well,  here  I  fix 

it  with  a  Pin,  and  what  next,  Cleomcus  ? 

Clean.  You  muft  now  proceed  to  do  the  fame  with  all 
the  Reft  j  pray,  where  do  you  find  the  Planet  Venus  ?  ? 

Euphrof.  I  find  her  Place  to  be  in  S*'  :  36'  of  Aquarius 
rr,  to  which  I  bring  her  Ladyfhip,  and  pin  her  faft 
down.  The  next  I  muft  look  for  is  the  Earth — I  fee  it—* 
we  are  that  Day  in  4®  :  30'  of  Cancer  22^  thither  I 
bring  the  Earth's  Label,  and  fix  it  down  with  a  Pin 
fo  far  I  prefume  I  am  ftght,  Cleanicus  f 

Clean.  You  proceed  very  well ;  do  the  fame  by  all  the 
Reft,  and  you  will  ereft  a  much  better  Scheme  of  the 
Heavens  than  any  Aftrologer  could  ever  yet  pretend  to. 

Euphrof.  The  Place  of  Mars  i  I  fee  is  in  6° :  40'  ofCanar 
SB  i — Jupiter  "U  is  in  6** :  i(>  of  Libra  ^  ;  and  Saturn  b  is 
in  0** :  i^' of  Aquarius  «K. — To  thefe  Places  I  have  brought, 
and  pinned  down  their  Labels — And  now,  what  remains  ? 

Clean.  Only  to  reftify  the  Geocentric  Ecliptic 

Euphrof.  I  know  what  you  mean, it  is  to  place  the 

Ecliptic  about  the  Earth  in  a  parallel  Situation  to  that 
about  the  Sun ^fee,  there  it  is  done. 

Clean.  With  great  Pleafure  I  fee  how  readily  you  do  it ; 
you  have  now  nothing  more  to  do,  but  to  lay  a  Thread 
from  the  Center  of  the  Earth  over  the  Centers  of  the  feveral 
Planets ;  and  you  will  then  obferve  the  Places  in  which 
they  feverally  appear  in  the  Geocentric  Ecliptic  are  the  fame 
very  nearly  as  thofe  you  fee  in  the  other  Table  for  the 
Geocentric  Motions. 

Euphrof  Indeed  !  that  will  give  me  great  Pleafure — I'll 
try — I  lay  the  Thread  from  the  Earth  over  A^lercury^  and 
jpnd  it  cuts  the  Geocentric  BcHf  tic  in  the  17?  of  i  Sagitta- 

riifs  ' 
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rial Now  let  me  fee  the  Tablc,^ — Adircury'%  Plac«  h 

there  f  ;" :  9  of  the  fame  Sign. 1  think  I  am  vejy  near 

the  Mr, Iter,  CU^mcHS  ? 

CUsn.  As  near  2s  you  can  defire  or  expofl  to  be  ;  for  ia 
Injhumcntat  Ajlrm^my^  we  mud  not  fiaiid  for  a  few  Mi* 
nutes.  Well,  and  where  do  you  find  Venui^  iTtyEuph-Qjymtf 

Euphrof  I  will  tell  you  prcfendy^I  ]^  the  Thread  tight 
over/^*"wwij  and  it  cuts  the  Gcoccntnc  Echptic  in  iS^iof 
V:f  Capricorn — Now  to  the  Table — Her  Place  15  there  iS'' : 
56' — H<^^  !  that  is  almoft  ig*^ — fare  I  am  a  little  outherc^^ 

CU§n.  Not  at  all.  Sifter  j  for  unlefs  the  Degrees  were 
very  large,  it  is  no  Wonder  if  you  miflake  |  or  i  a  De- 
gree now  and  then  ;  it  is  enough^  if  by  Inftruments  wc 
come  but  nigh  the  Mark, 

Eupbrof  Wei  I »  n  c  x  t  f or  Mars — the  S  t  r  i  ng  1  a  i  d  cw  e  r  that 
Planet  cuts  the  Ecliptic  in  10^  of  n — in  the  Table  I  fee 
it  is  lo'^  1  8' — pretty  near- — I  next  extend  the  String 
to  Jupker:^  Center,  and  it  cuts — let  me  fee — 15^  \oi  €^i 
—in  the  Table,  that  Planet  feen  from  the  Earthy  is  in  1 6" : 

i5'of  1!^ — I  am  near  the  Truth  here  alfo* In  the  Jaft 

Place,  k't  me  trv^for  yonder  Planet  Saturn ^I  lay  the 
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tadi  other,  as  (een  from  die  Eartli,  in  the  other.  And  they 
ufe  the  Symbol  A  for  the  Trine  AJfeSt^  that  is,  when  the 
Pfamets  are  a  third  Part  of  the  LcHptic  diftant  from  one 
another,  viz.  4  Signs  %  if  they  are  but  3  Stgnt  apart,  that 
Aipe&  is  called  ^artiUy  denoted  by  d  ;  if  but  2  Signs  from 
each  other,  it  is  called  a  Sextiky  and  is  (hewn  by  this  Mark  ^  ; 
if  they  are  in  Conjun^iony  it  is  ftiewn  by  6  ,  and  if  in  Op- 
pofition  by  8 .  And  the  Number  placed  by  the  Symbol, 
fliews  the  Hour  after  Noon,  when  that  AfpcA  happens. 

Eupbrtff.  I  bblieve I  underifand  all  thatyou  have (aid,C&. 
mncvsy  but  let  me  try  if  I  can  make  it  our  by  Experiments 
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I  obfcrve  agarnft  the  26th  of  Dutmher  (to  ufe  the  fame 
Example  as  be  fore  J  in  the  Column  under  Jupiter  '^■  there 
is  placed  6  18,  which  I  apprehend  denotes  the  Planet  is 
in  CmjunBwn  with  thi  Moan  at  18  Hours  after  Noon— *— 
But  now,  as  there  are  but  £2  Hours  from  Noon  to  Mid* 
nighty  pray,  what  am  I  to  underfland  by  the  iSth  Hour, 
Ciemiius  f 

Ckan.  Why  you  are  to  reckon  18  Hours  from  Noon  of 
the  26th  ;  12  of  which  will  bring  you  to  Midnight,  and 
the  other  6  wiU  make  6  o'Clock  in  t4ie  Morning  of  the 
following  Day^  fo  that  the  Conjum^ion  happens  oa  the 
27  th  of  Diccmhir  at  6  in  the  Morning- 

Euphrof  Poh,  that  I  could  not  think  on  fo  eafy  a  Thing 
as  that — well,  what  is  the  next  Lunar  Afpeil  that  I  fee 
againft  the  fame  Day — it  is  D  7,  in  the  Column  of  ^  ,  by 
which  1  fee  Man  will  be  in  its  ^u^rtlU  AfpiSi  with  the 
Moon,  or  4  Signs  from  her,  at  yoA^Iock  that  Night— ^ 
Again  :  I  fee  in  the  Column  of  9  1  the  Afpe6t  *  ig,  ftew- 
ing  Macury  to  be  in  Sexliie  with  the  Moon,  at — let  me 
think — 19  is  equal  to  12  and  7 — Oh,  at  7  o'Clock  the 
next  Day. 

Cleon,  Very  right ;  one  Example  more  of  the  Afpi^t  at 
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DIALOGUE    XIV. 

On  the  Ufe  of  the  Stellated  Planetarium* 

Euphrojyne. 
QJ I N  C  E  I  laft  faw  the  Planetarium^  I  obfcrvc  jrou 
^  have  made  an  Addition  to  it ;  pray,  what  means  that 
Hoop  about  it,  with  fo  many  fmall  Stars  ? 

Ckon,  That  is  to  anfwer  the  Purpofe  I  have  often 
mentioned  to  you,  of  fhewing  more  plainly  and  im(k\y 
the  Manner  in  which  the  Planets  muft  neceflarily  appear 
to  us  to  go  forwards  and  backwards^  and  at  Times  be 
Stationary,  among  the  Stars  in  that  Part  of  the  Heavens 
through  which  they  pafs  ;  which  Stars  are  thofc  engraved 
on  the  Hoop,  and  this  Jiellated  Zone  will  therefore  fitly 
reprefent  the  artificial  Zodiac  of  the  Planets. 

Eupbrof  You  have  indeed  often  promifed  me  the  Plea- 
fure  of  thofe  Appearances  in  this  Way,  which  I  prefume 
will  be  more  hatural  than  thofe  in  which  I  have  already 
viewed  them.  But  I  obferve,  you  have  only  the  three 
Planets  next  the  Sun,  in  the  Planetarium  now. 

Cleen,  They  will  be  fufficient  for  the  prefent ;  and  you 
will  take  Notice  that  the  JVire  which  pafTes  from  the 
Earth  through  the  Planet  Mercury  to  the  flarry  Zodiac^ 
does  reprefent  a  Ray  of  Lights  by  which  the  Planet  is  feen 
by  the  Eye ;  and  as  the  Planet  moves  on  the  InflrumenC 
it  will  point  out  the  apparent  Place  of  the  Planet  among 
the  Stars,  juft  as  a  Ray  of  Light  fhews  the  apparent  Place 
of  the  real  Planet  in  the  Heavens. 

Eupbrof  I  fee  the  Congruity  of  fuch  a  Reprefentation  ; 
and  I  farther  obferve,  you  have  placed  thefe  three  Planets 
at  their  proper  or  proportional  Diftances  from  the  Center 
of  the  Sun. 

Cleon.  I  have  placed  them  at  their  true  Diflances  that 
you  may  fee  the  Times  employed  in  their  dire£f  and  retro^ 
grade  motions^  and  their  fiationary  AfpeSls  are  thd  very 
fame  in  the  Planetarium  as  in  the  Heavens,  or  in  the 
Ephemerisj  where  the  faid  Motions  are  all  minuted  down 
very  pundually. 

Eupbrof    I  fhall  be  pleafed  with  repeating  this  ajlro- 

nomical  Praxis  in  a  different  Way  from  that  of  thcGr^rfix- 

2  trii 
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trie  Plamtariym^  though  that  delighted  mc  much  |  efpe- 
cially  as  I  apprehend  this  will  I  c  more  nitur^ii^  and  pcrfetl : 
But  as  ihc  EphemfTti  will  be  neceiTary,  1  will  go  and  fetch 
it-^-.— .Here  it  is,  ClmnUuSy  how  ait  we  to  proceed  with  it  f 

Clem-   I  will  tell  you ^Ivc  me  the  Book Let  us 

now  propofc  to  find  when  the  Planet  Mercury  next  begint 
to  appear  dinn  in  Motion,  when  Jiidtmarj^  and  whea 
T€trGgradc  ^  and  hc;w  long  a  Time  each  of  thefc  Pbicn^^ 
niena  will  take  up, 

Eupbrof  This  will  be  very  entertaining  j  but^  P^^J% 
will  it  not  be  required  to  find  the  true  Places  of  the  Earth 
and  the  Planet  for  this  Purpofc  ? 

Ck(^n,  It  will,  and  that  you  can  eaCly  do  for  any  given 
Time  I  now  the  Time  when  every  Pb  net  begins  to  a|>peaff 
direct  in  Motion,  is  marked  with  the  Letter  D,  and  when 
retrogrades  with  the  Letter  R  ;  and  therefore  may  be 
caftty  obferved  at  any  Time,  aiid  ihewed  by  the  Stdkud 
Tlanttarium^ 

Euphrof  Wellj  I  long  to  try  the  little  Skill  I  have  in 
a  Solution  of  this  Problem,  The  Planet  Meriury  I  fee 
you  propofc  for  the  Subjeft,  but  which  Epbpnerh  mufl  I 


^=^' 
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kuphrof.  Well,  I  long  to  fee  the  Machine  in  Mo- 
tion.  But  do  you   not  place  the  Planet  Mercury  alfo 

in  that  Part  of  the  Ecliptic,  which  it  really  poiTeiTes  at 
that  Time  ? 

CUon.  Yes,  or  elfe  we  do  Nothing  :  But  in  order  to 
do  that  rightly,  you  will  oblcrve,  that  in  the  Table  of 
Heliocentric  Motions  (P^^K'-  i^6)  ^^'^^  Pliinet's  Place  for  the 
firft  Day  was  in  iS''  40  of  £. ,  and  on  the  6th  Day  in 
16?  51^  of  Leo  ii. ;  thcrcture  in  five  Djys  the  Planet 
moved  28^  11^;  one  iifch  Part  of  which  is  5*^  40',  the 
Motion  in  one  Day  ;  in  two  Days  therefore  it  moved 
thro'  II?  2o\  v/hich  fubduvSled  from  16^  51'  leaves 
5?  31'  of  Leo  Sly  for  its  Pl^ce  on  December  the  4th, 
1755,  when  it  began  to  be  direfl  in  Motion  ;  and-  of 
Courfe  to  that  Part  of  the  Ecliptic  the  Arm  which  carries 

Alercury  muft  be  fet,  which  you  fee  I  have  done. 

Next  I  pafs  the  Wire  thro'  the  Body   of  Mer 


and  then  I  place  the  Planet  on   its  Stem laftly,  I  fix 

a  fniall,  white,  Ihining  Bead  on  the  End  of  the  Wire 

by  the   Stars. And   thus  the  Planetarium  is  rcftificd 

for   our   Purpofe. You  now  obferve  the  Earthy 

Mercury  and  yenus  all  in  Motion. 

Eupkrof,     I  do;   the  Planet  Mercury  goes  the  fame 

Way  with  the  Earth,  from  Weft  to  Eaft The  white 

Bead  alfo  moves  among  the  Stars  the  fame  Way. 

Cleon.  Very  well,  t^ifter  ;  and  you  will  fee  the  Planet^ 
and  its  reprefentative  Bead  both  keep  moving  the  fame 

Way  for  a  confiderable  Time. You   will  obferve  it 

thro'  all  the  prefent  Month  Deiember. Let  us  nowr 

take  the  new  Ephe/neris  for  the  Year  1756,  and  you  will 
fee  the  Bead  keep  moving  on  the  fame  Way  thro*  all  Ja^- 
nuary, Now  take   the  Book,  and  as   there  will   be 

?"imc  enough,  let  me  fee  you  find  the  Day  when  the 
lanet  begins  to  be  Retrograde. 

Eupln-d",  I  fhall  fee  that  foon  —  let  me  look  in  /V- 
hruary — 1  fee  no  Letter  R  there — Next,  let  me  look  at 
March — Oh,  there  I  find  it,  againft  the  2d  Day  I  fee 

the  Letter  R  of  Retrogradation. Hence  I  obferve  the 

Pianct  is  direft  in  Motion  horn  December  4,  1755,  to 
February  2,   1756. 

Cleon,  Admirably  good,  Siflcr;  and  now  attend  to 
the  PUnet  in  the  Machine. The  Earth  and  the  two 

Vol.  I.  H  Planets 
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PI  an  ets  {{][[  kee  p  moving  forward  ^  — ^  b  ut  Aferaify*B 
Rcprcfentative  anion^  the  Stars  begins  to  flacken  its 
Motion- — do  you  not  obfervc  a  fenlible  Difference  be- 
tween it  and  (he  Planet  itfelf,  my  Euphft^fyne? 

Euphrof.     Y^>^  indeed,   I   do  ;    and   it  is   very  pretty 

and  plcaUnt  to  behold  it.-- ^Let  nne  iook^  what  Day 

the  Earth  is  upon — The   nth   of  Februmj — ^Very  well  ; 

now  let  me  fee  the  new  Year's  Ephemfris How  much 

do  I  find  it  there  move  from  the  nth  to  the  12th?  — 
about  1  i    Decrees,  and   that  is  not   half  fo   faft   as   itt 

true  Motion- it  now  moves  flower,  —  now  very  flow 

indeed  —  not  owe  Degree  in  a  Day,  —  it  is  now  the  23d 

of  Febriwry ; it   fcarcely   now  moves  at  all—  — 

there  it  i-  quite  at  Reft the  Earth  is  now  upon 

March  the  jll; Well,  and  in  the  Ephtmeris^  Mar  A 

the  ad  ihewi  it  begins  to  be  retTQgradf  by  the   Mark 

^^^ —All    this   is  wonderfully   natural,  inftru^ivc^ 

and  entertain  ng,  biyorid  any  Thing  of  this  Sort  thM  I 
have  fecn  before, 

Chen.  It  is  not  ftrange  the  Phenomenon  this  Way 
flvewn  fhoiild  pkafe  you  fo  much  \  becaufe  it  is  fo  natural 
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Xlnderftandirtg,   at  the  f^ime  Time  they  fill  the  Mind 
with  the  moft  fublime  and  rational  Pleafures. 

CU§n^  The  retrograde  Mou$n  in  Mercury  b  but  ot 
fhort  Duration  indeed,  as  in  the  prefent  Cafe  no  more 
than  25  Days ;  whereas  he  continues  dire^  in  Motion 
about  ^0  Days,  which  is  more  than  three  Times  as  long. 
And  in  the  fafne  Manner  we  might  (hew  the  direct  and 
retrograde  Motions  of  Venus y  or  any  of  the  other  Planets  j 
for  the  fuperior  Planets,  Mar 5^  'Jupiter  and  Saturn^  may 
be  placed  on  this  Stellated  Planetarium  in  their  true  Pro- 
portion of  Diftances,  and  then  the  Times  of  their  ap- 
pearing direct  and  retrograde  among^the  Stars  on  the 
inftniment,  will  be  the  fame  to  a  Day  as  we  obferve 
them  in  the  Heavens.  But  we  muft  at  prefent  defift 
from  a  farther  Speculation  of  the  Planets^  and  leave  what 
remains  till  you  are  a  little  more  prepared  for  aJhronomicaL 
Calculations^  and  the  Ufe  of  Tables  for  that  Purpofe. 


D  I  A  L  O  0  U  E    X  V. 
Of  tb€  COMETS. 

Euphrofyne, 

YOU  have,  dear  C/mwV«j,. Obliged  tne  with  a  long 
and  particular  Account  of  the  fix  primary  Planets^ 
ts  they  are  called,  which  coriftitute  the  moft  confiderable 
Part  of  the  Solar  Syftem.  But  what  fucceeds  to  thefe? 
When  we  are  arrived  to  the  out-moft  Bounds  of  thd 
S3^em^  Whtre  go  we  then  ? 

Cleon,  Where  go  we  !  much  farther^  my  Euphrofyne^ 
than  We  have  yet  been. 

Euphrof     What,  to  the  StarSj  I  fuppofe. 

Clton,  No,  no ;  now  you  over-flioot  the  Mai'k ;  Wtf 
muft  take  a  much  longer  TTime  to  travel  thither. 

Euphrof.  It  can't  be  the  Moon^  for  we  left  het  far 
behind,  hovering  about  the  Earth.  But  hold — I  re- 
coiled—'tis  the  Cdmets  We  nekt  furA'ey  5  did  you  no€ 
intimate  thus,  Cleonicus  f  when  we  laft  converfed  to- 
gether. 

Cleon.     Yes,  I  did  ;    the  Comets  next  prefent   thena* 
felves  as  the  Subje£):  of  our  Speculation. 
'  Euphrof.    Pray^  what  is  a  Comet? 

Ha 
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Clem.     A  Comet  is  what  the  common  People  call  i 

Blazing  Star,  bccaufe  it  appears  like  a  large  Star  with  i 
long  Tail,  blazing  zs  it  were,  or  ftreaming  from  k*  h 
is  a  very  extraordinary  and  amflKjng  Sight, 

Thus  Virgil: 

7hc  thrsafmng  Comiii,  whin  hy  Night  )hiy  rlfe^ 
&haQi  f anguine  Streams  andjaddcn  all  the  Skies, 

Eiiphrtnf     Did  you  ever  fee  a  Comet,  CI  tonic m  ? 

Clem,  Yes  ;  but  they  very  rarely  appear  ;  and  tho' 
they  are  many  in  Numlirt  yet  their  long  Periods  render 
thtir  Return  but  Icldom,  and  therefore  a  Comet  can't  be 
often  f^cn. 

Euphr^f  You  C^Y  the  Comets  are  maiiy  in  Number, 
pray  J  can  you  lell  how  many  I 

CUon,  No  ;  all  thofe  which  have  been  duly  obferved* 
and  till  1  en  under  the  Notice  of  Aftronomers,  are  between 
40  and  50  j  tho'  'tis  poffibJe,  if  not  probable,  there  arc, 
belong t Hi:  10  this  Syftem,  many  more, 

Euphrof     But  1  want  to  know  what  a  Comet  is,  or 
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Suphr$f.  Wen,  but  if  this  laft  Comet's  Period  be  but 

i5  I  Years,  and  be  appeared  in  the  Year  1682,  it  muft 
B  expeded  that  he  will  again  appear  in  the  Year  1758  ; 
.What  fay  you,  Ctecnicus  f 

.  Cleon,  Say,  'tis  true,  it  will  undoubtedly  then  appear, 
-to  the  great  Pleafure  and  Surprize  of  all  the  curious 
Part  of  Mankind. 

Eupbrcf.  I  hope,  as  the  Time  is  fo  near,  we  (hall 
both  live  to  fee  fo  extraordinary  a  Phsenomenon. 

CUon.  I  hope  fo  too ;  I  fhall  fcarce  regret  Death  (b 
^uch  on  any  worldly  Account  as  preventing  me  of  fp 
•defirable  a  Sight.  * 

EMfhrof.  In  what  Kind  of  Orbits  do  tlie  Comets  mQve 
.about  the  Sun  \ 

CUon.  In  fuch  as  are  of  an  oval  or  elliptical  Fonn, 
like  that  of  which  you  faw  a  Part  in  the  Plate  of  the 
iblar  Syftcm. 

Euphrof.  Here  is  the  Plate  you  mention,— I  fee  the 
Orbit  and  the  Comet  in  it :  The  Sun  is  very  near  to 
iHie  End  of  it,  I  fee,  and  the  two  Sides  of  the  Orbit  of 
the  Comet  run  out  far  beyond  the  Planetary  Syftem. 

CUon.  Yes,  and  fo  it  is  in  Truth ;  the  Comets  in 
one  Part  of  their  Orbits  approach  extremely  near  the 
Sun  ;  and  in  another,  are  immenfely  diilant  from  him. 
In  Ihort,  they  come  nearer  to,  and  go  farther  from  the 
Sun,  than  any  of  the  Planets  .by  much. 

Eupbrof  Why  then  they  muft  needs  be  fometimes 
much  hotter  than  Mercury,  and  at  other  Times  muoh 
colder  than  Saturn  \  for  1  prcfume,  they  have  no  Heat 
but  what  they  receive  from  the  Sun. 

Cleon.  They  have  not ;  and  therefore  they  have  the 
gpeateft  Extremities  of  Heat  and  Cold  by  ^'urns  ;  for 
If  hen  they  are  in  that  Part  of  their  Orbit  neareft  the  Sun, 
they  conceive  a  prodigious  Degree  of  Heat,  which  gra- 
dually diminilhes  as  they  recede  fron  the  Sun,  and  till 
becoming  cold,  that  Coldnefs  gradually  increafes  to  an 
Extremity  proportional  to  the  Diftance  they  go  from  the 
Sun. 
H_3 

•This  Comet  did  a^lualiy  appear  in  the  Winter  of  the  y<7\ 
Year  1757»  and  in  the  Sprins:  of  the  Year  1758,  cxaftly /V-O"-^ 
according  to  Dr.  Halle/ 5  Prediction,  and  is  the  &rfi  whofoi^y^y; 
Orbit  is  determined.  ^;   '/•, . 
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Eupbrof.  Pray^  can  Aftronomers  tell  the  ncarcft  and 
greateft  Diftance  of  Comets  from  the  Sun  ? 

Clion,  Of  fome  few  they  can  pretty  nearly ;  parti  cu* 
larly  that  Cermet  in  i6So  came  fo  nc^r  the  Sun,  that  it 
vrns  not  a  fixth  Part  of  the  Sun's  Diameter  diilant  from 
his  Surface;  and  therefore,  its  Heat  muft  then  be  ttm 
thosifand  TimfS  hotter  than  nd  hot  Iron*  And  from  thence 
it  took  its  Courfe  from  the  Sun  to  the  Diftancc  of  above 
II  Thottfiiftd  Millions  of  Mlks^  which  h  at  leaft  14  Times 
fiirthcr  than  the  Orbit  of  Saturn^  the  Boundary  of  the 
Planetary  Syftem.^ — ^ — The  Light  and  Hiat  therefore  of 
that  Comet  is  then  near  two  Hundred  Tinif$  lefs  than  at 
Saturn  J  and  above  1  y  Thoufand  Times  lefs  than  with  us ; 
thus  the  Light  and  Heat  of  Saturn  is  much  more  intenfe^ 
compared  with  the  Comets,  than  ours  in  Comparifon  of 
Safurn^s* 

Euphrof  Oh  !  Clconicus^  were  it  not  for  the  Power 
of  Number?,  we  could  never  be  able  to  form  Ideas 
of  fuch  extreme  Degrees  of  Cold  and  Heat  t  for  its 
Heat,    I  fuppofe,  if  compared    with  oura,    is  as  furpri*- 

Ung. • 

much  more  fo:   For  bei 
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CUon,  I  do  not  remember  that  there  is  any  certain 
Mcnfuration  of  the  Comets ;  though  there  is  fufficient 
Reafon  to  believe  that  they  are  fome  Jefs,  feme  equal 
to,  and  fome  bigger  than  the  Moon  ;  for  they  are  but 
fmall,  and  it  is  their  Tail  that  makes  them  fo  con- 
fpicuous. 

Enphrof.  But)  pr^Xf  .what  is  that  you  call  ihe  Tail 
rf  the  Comet  ? 

CUon,  It  is  a  prodigious  Quantity  of  Fume  and  Va- 
pours flying  ofF  from  the  Body  of  the  Comet,  as  it 
becomes  more  and  more  heated  in  its  Approach  to  the 
Sun. 

Euphrof,  No  Wonder  there  fhould  be  fuch  an  Evapo- 
ration, confidering  how  fo  cold  a  Body  is  gradually  fo 
intenfely  heated.  What  Particulars  do  you  obferve  of  a 
Comet's  Tail  ? 

Cleon.  The  following,  (i.)  They  feem  largeft  and 
moft  fplendid  immediately  after  they  return  from  the 
Sun  \  becaufe  being  then  hotteft,  they  emit  the  greateft 
Quantity  of  Vapours,  (2)  The  Tail  lies  always  towards 
thofe  Parts,  which  the  Body  of  the  Comet  leaves  in  its 
Defcent ;  which  is  agreeable  to  the  Nature  of  Smoke 
and  Vapour.  (3)  They  appear  broader  on  their  upper 
Part  than  near  the  Head  of  the  Comet ;  as  all  Vapours, 
the  higher  they  rife  the  more  they  dilate  themfelves.  (4) 
The  fixed  Surs  are  often  fcen  through  the-  Tails  of 
Comets  ;  which  prove  they  confift  of  a  very  fine  and 
pellucid  Vapour.  (5.)  The  Tails  of  Comets  ^are  ex- 
tremely long  ;  fome  having  been  computed  to  be  not  lefs 
than  eighty  Millions  of  Miles  in  Length. 

Euphrof.  Well  5  Nothing  would  more  delight  me,  than 
to  have  but  a  probable  Ufe  of  thofe  Prodigies  of  Nature 
affignedl  Can  you  fay,  CleonicuSy  to  what  End  the  Al- 
mighty has  appointed  thofe  wondrous  Bodies  i 

Cleon.  No,  I  can  fcarce  conjedure  at  it  j  jhc  An- 
cients (who  were  entirely  ignorant  of  their  Nature) 
cfteemed  them  a  Sort  of  Meteors  kindled  in  the  Air,  and 
portending  fome  extraordinary  Event.  As  Htutibrafs 
merrily  expreflcs  it 

Portending  Blood  like,  blazine  Star, 
The  Becon  of  approaching  Jvar. 

H  4  Or, 
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Or,  thus  more  ferioufly,  Hpmtr 

As  tbt:  nd  Ccmetfrem  Saturnlusyfwf 
Tq  fright  the  A^aihrn  wkh  a  din  Pott^ni^ 
( A  fatal  Sign  tc  Armifx  on  the  Plain^  ' 

Or  tremhiin^  Saihrs  m  the  wafry  Main) 
With  fiju€€ ping  Uhri£s  gUdei  fim^  in  Alr^ 
A/idjJjaia  the  Sp/srklafr&m  his  blazing  H&in 

Eiiphrgf,  I  do  not  much  rcgarsJ  the  Opinion  of  the 
Ancients:  Pray,  what  do  the  Moderiis,  and  the  moft 
judicious  Hmong  them,  take  the  Comets  to  be? 

Cksn,  Some  (and  not  a  few)  think  they  arc  appointed 
as  the  Places  of  Torment  for  the  damned ;  that  is,  that 
each  Comet  i?,  properly  and  literally  fpeakmg,  aHdli 
from  the  intolcrAble  and  inconccirahle  Heat  and  Cold 
which  is  fcu;nd  alternately  in  thofc  Bodies-  To  thit 
agrees  the  Putt, 

iVh&  am  the  Cnm^iti  wmd^rmi  ymtnei  till  f 
Seats  not  imfiftly  deand  the  Pkce  of  Hc9, 

I^cw  hurmng  in  the  Suns  immediaif  Be^mis j 
/^gfv  friarid  miu  than  Greenland 'f  frozen  Streams* 
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Eupbrof,  Hold  :  Pray  anfwcr  me  a  Qiieftion,  which 
I  can  fcarce'  afk  without  trembling ;  Do  the  Comets 
indeed  p^s  and  repafs  in  their  Orbits  fo  near  the  Orbit 
of  the  Earth,  as  to  endanger  it  in  the  Manner  you  repre- 
fent  by  their  near  Approach  r  If  fo,  then  we  are  not 
only  liable  to  be  drowned  on  one  Hand,  but  burnt  to 
Death  on  the  other  ;  if  the  Comet  Aiould  take  us  in  his 
Return  from  the  Sun. 

Cleoit.  Indeed,  my  Eupbrefym^  the  Cafe  feems  to  be 
yery  much  fo  ;  it  has  been  ihewn  that  the  Comets  of  the 
Year  161 8,  and  1684,  came  very  hear  the  garth's  Orbit  \ 
and  pafticujarly  that  of  1680,  Nov*  11,  at  one  o'Clock 
in  the  Afternoon,  was  at  fo  fmali  a  Diftance,  that  had  the 
Earth  been  about  diat  Part  of  its  Orbit,  God  only 
knows  what  the  Confequences  might  have  been  of  (q 
near  an  Appulfe  of  fo  terrible  a  Body !  If  a  Comet 
fhould  thus  encounter  the  £arth  at  its  Return  from  tl^e 
Sun  a  little  too  nearly,  it  would  undoubtedly  confume 
the  Earth,  and  all  its  Inhabitants,  as  fo  nuny  Moths  | 
it  might  convert  the  Matter  of  the  prefent  Earth  into  a 
different  Kind  of  Subftance,  and  render  it  an  Habitation 
fit  for  Beings  of  a  quite  difierent  Nature  from  ours. 

Euphrof.  Upon  my  Word,  Cleonicus^  you  have  made  me 
almoft  afraid  to  live  upon  the  Earth.  As  the  befieged  iri 
^  Town  expeft  and  fear  thq  dire  Approach,  -and  Fall  of 
Bombs,  fo  the  Inhabitants  of  the  Earth  may  fear  the 
.  fudden,  dreadful  Shock  of  COmets,  and  expedl  one 
Day  or  other  to  have  the  Globe  dafhed  to  Pieces  about 
their  Ears,  and  themfelves  abforbed  in  an  Abyfs  of  Water 
or  Fire ! 

Clion.  Be  not  difmaypd,  Euphrofyne ;  thefe  are  great^ 
but  rare  Events  ;  for,  though  they  are  poffible  in  Nature, 
yet  fome  Things  make  it  a  very  great  Chance  if  they 
jiappen  at  all  with  regard  to  any  definite  Time.  For  the 
J'lancs  of  all  the  Comets  Orbits  are  raifed  above  thofe  of 
the  Planers ;  fo  that  there  is  but  one  particular  Place  in 
the  Orbit  of  a  Comet  where  its  Tail  can  pafs  over  the 
Orbits  of  the  Planets  ;  and  it-is  fo  many  Chances  to  one, 
that  a  Planet  happens  to  be  in  that  Part  of  its  Orbit  at 
that  particular  Time,  that  we  have  no  Reafon  to  fear 
i^iy  fuch  Cataftrophc  :  And  they,  who  have  talked  about 
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fuch  terrible  Things,  msy  be  rather  faid  to  have  dnamii^ 
than  demonftrated  any  fuch  future  Events*  ' 

Euphrtf.  But  pray,  CltQmms^  can  you  afitgn  any 
more  innocent  and  left  terrifymg  Ufes  of  Comets,  than 
thofe  you  have  mentioned  ? 

ClcQn^  Yes  \  fome  Philofophcrs,  and  thofe  of  the 
fiift  R;ink,  imagine,  that,  by  the  Rarefadtion  and  fprcad- 
ing  of  the  Vapours  of  the  Tails  of  Comets^  they  fupply 
the  Planets  vt'ith  Moifturej  which  they  fuppofe  con  ttnuaHy 
decrcafes  by  Vegetation,  Putrefaction,  k^c*  They  aifo 
farther  fuppofe,  that  Comets,  in  their  feveral  Revolu- 
tions^ approach  nearer  and  nearer  to  the  Sun,  till  at  laft 
they  fall  intcs  and  fupply  the  Sun  with  freih  Fuel,  Fire^ 
and  Heat*  But  how  Comets  fiiould  do  this*  without 
they  confift  of  a,  very  cotubuftible  Matter,  of  a  much 
Uri/er  Bulk,  and  made  much  quicker  Returns,  is  not 
very  cafy  to  conceive-  And  thus  I  have  told  you,  as 
much  as  is  generally  known  of  the  Comets  ;  and  ftiall  at 
priffcnt  concluije  with  Mr.  Baier^s  Defer iption  of  a 
Comet  in  the  following  Liries. 

/fi  his  Command^  affrigkthg  human  Ktnd^ 
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DIALOGUE    XVI. 

On  the  Ufe  of  the  COMETARIUM. 

Euphrofpu. 

SINCE  you  gave  me  the  LeAure  on  Comets,  yoa 
have  filled  my  Head  with  fuch  odd  kind  of  Ideas, 
that  I  fcarcely  know  whether  I  hope  or  fear  moft  to  fee  a 
Comet ;  but,  dear  CUonieuSy  iince  that  is  ihortly  to  be  the 
Cafe,  and  a  Comet  we  muft  behold,  if  your  Aftronomical 
Pndi^fien  is  to  be  regarded,  I  think  I  may  as  well  take 
Courage-,  and  refolve  to  attend  the  important  Event 
undauntedly. 

Clioft.  Fortitude,  my  Eupbrofyne^  is  an  excellent  Vir- 
tue ;  and  here  I  muft  admoniih  you  to  fpeak  with  more 
Reverence  of  aftronomical  Predictions,  or  elfe  you  may 
chance,  one  Day  or  other,  to  be  accofted  in  the  Pontt^ 
fical  &tiliy  and  be  told,  7%^/  Ajhronomers  only  bavi  InfaU 
ability  on  tbtir  Side ;  that  tboir  Prophecies  are  /acred  and 
tertain  Truths ;  that  they  muft  be  believed^  or  that  an  impli^' 
at  Faith  in  all  they  fay  is  your  higheft  Duty^  and  abfolutefy 
necejfary  to  your  future  Reputation ;  that 

Eupbrof  Hold,  Cleonicusy  too  much  of  this  kind  of 
Denunciation  does  not  found  well  after  a  liberal  Educa^ 
tion ;  you  are  now  talking  to  a  Woman,  and  they  are 
frail  Creatures,  God  knows  ^  if  we  (hould  be  guilty  now 
and  then  of  a  little  aftronomical  Infidelity^  we  hope  it  may 
be  looked  upon  as  a  venal  Crime,  and  for  which  we  may 
be  entitled  to  an  Indulgence, 

Cleon.  You  are  quite  on  the  right  Side  of  the  Queftion, 
Sifter ;  the  Ladies  are  fure  to  be  forgiven,  with  or  with- 
out ConfeJJion. — r-Now  we  are  on  this  Subje£):,  what  will 
you  thmk  of  a  Prophefy  or  Prediftion  of  a  Heathen,  the 
celebrated  Seneca^  in  the  following  Words  ? 

**  I  cannot  affent  to  our  Philofophers,  nor  think  the 
^*  Comets  are  Fires  fuddenly  kindled,  which  appear 
^'  a- while,  and  are  then  extinguifhed  ;  but  I  reckon  them 
*•  among  the  eternal  Works  of  Nature. -^  And  why 
^<  (hould  we  wonder  that  Comets  (fuch  a  rare  Spectacle 
**  in  the  World)  (hould  not  yet  be  reftrided  by  certain 
*^  lJ^'w^  y  nor  have  the  Times  of  their  appearing  or  dif- 

*•  appearing 
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*'  appearing  known,  as  they  take  their  Courfai  through 
*^  fuch  prodigious  Interv^jii  of  Spacc.--^— ^Thc  Time  will 
**  come  when  a  Day  (hall  brirtg  to  light,  and  the  Dtli- 
'*  gcnce  of  a  future  Ag<i  dlfcov^^  ibofe  Thiogi  iirhicll 
now  lie  hid. 

**  The  Time  will  come  in  which  Poftcrlty  will  wan- 
der that  we  were  ign tyrant  of  Things  ib  very  plain,— 
**  A  Pbrson  Jkail  fiti£  J}ay  arifi^  wH  Pali  dgmm/ir^iif 
**  ini^  what  Regions  ih^  Cmith  wtrnder^  why  thgj  msm  & 
•*  fiParaieiy  frem  thf  rtji  ^f  the  Planets^  and  hifw  i^rgi^ 
•*  and  what  kind  sf  Bodla  thif  arc,^^ — 

X  fay,  dear  Sifter,  what  can  you  diink  of  all  this,  wheti 
if  you  could  rpid  Sir  Ifimt^^  Pfindpia^  and  there  fee  cvcrjr 
Partictiiar  of  this  whole  Predidtion  fulfilled  to  a  TitdCi 
and  no  other  Maii  heGdes  Sir  Ifimc  did  in  much  as  even 
to  attempt  the  arduous  Ta(k  f 

Eufhr^f*  Think  I  why  what  could  one  think  left  fhatt 
that  he  prophcficd  of  that  very  great  Man* — But  tW  I 
am  not  able  to  underftand  the  Writings  of  that  Philoib- 
ph^,  yet,  if  I  rtcnember  right,  you  once  told  nic*  that 
you  could  make  the  Manner  of  the  Comet's  Mcrtioii 
jntelliEible  by  a  proper  Inflrujnent^  as  wcU  as  tbofc  of 
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the  Comet,  or  0/  the  little  Ball  £  at  the  End  of  it;  or 
the  Meahing  of  the  large  Circle  of  Stars,  though  I  partly 
guefs  at  thein  too.— 

Cleon.  Thefe  Things  wiir  all  be  eafy  to  Evfhrofym 
nrhen  the  Machine  is  in  Motion. — Obfervc,  when  I  turn 
the  Winch,  the  brazen  Comet  moves,  ?.nd  with  a  very 
unequal  Pace  in  its  elliptic  Orbit,  shout  th^  focal  Sun  at 
S.— That  when  it  is  neareft  the  Sun  (in  what  is  called 
the  Pirihilion  at  B)  it  moves  very  quick, — and,  on  the 
contrary,  at  its  greateft  Diilance  (or  Aphelion  at  A)  it 
moves  extfemely  flowj — and  confcquently,  that  in  its 
JReturn  to  the  Sun,  its  Motion  is  always  acceltrated^  and 
conftantly  r$tarded^  as  it  recedes  from  the  folar  Focus. 

Euphrof  All  this  I  obferve  and  underftand  with  Plea- 
sure.— But  now  for  the  Reafon  of  it,  Cleonicus  ;  if  I  muft 
be  a  Philofopher,  let  mc  be  a  rational  one^  or  none  at  all. 
Why  moves  the  Convst  with  fuch  an  unequal  and  variable 
Motion  ?^ — When  it  is  got  fo  far  off,  what  brings  it 
round  again,  or  why  does  it  not  keep  on  increafing  its 
Diftance  from  the  Sun,  and  with  a  decreafmg  Motion 
arrive  at  laft  fomewhcre  at  a  State  of  Reft? 
,    Clean.    Why,    truly,    my  Euphrofyne^    thefe  are  very 
reafonable  Queries,  but  they  are  more  eafily  afked,  than 
their  Solutions  are  to  be  underftood,  till  you  have  made  a 
little  further  Progrefs  in  the  Elements  of  Aftronomy,     I 
can  only  fay  at  prefent,  that  one  Reafon  of  the  Comet's 
Motion,  is  the   Power  of  Gravity^  by  which   it   tends 
towards  the  Sun  in  every  Place ;  and  becaufethis  Power 
is  greateft  when  the  Diftance  is  leaft,  the  Comet  will 
there  of  courfc  move  quickeft  ;  and  at  greater  Diftances, 
where  the  Force  of  Gravity  is  lefs,  the  Motion  will  be 
retarded,  and  become  flower  in  Proportion.     But  there 
arc  other  Caufes  co-operating  to  produce  this  Sort  of  Mo- 
tion, and  when  they  are  explained  by  Experiments  here- 
after to  be  made,  you  will  fee  the  Reafon  why  the  Comets 
muft  neceffarily  return,  and  move  in  elliptic  Orbits. 
,    Enphrof  I  am  content  to  ftay  till  then,  though  I  fear 
it  will  be  a  pretty  while  firft. — But,  Cleonicus^  is  not  the 
Ufe  of  that  Wire  to  keep  the  Comet  \n  the  Groove,  and 
-to  oblige  it,  at  the  feme  Time,  to  move  about  the  Sun  f 

.  Clan.  It  is  juft  the  Thing'you  mention  ; — and  farther, 

you  obfervc   the  Part  of  the  Wire  beyond  the  Comet, 

5  grows 
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grows  gradually  longer  as  the  Comet  approaches  the  Sun^ 
and  fliorter  as  it  returns  from  the  Sun  \  and  that  diere^ 
fore  it  docs,  in  fome  Meafure,  not  unaptly  refembk 
the  Comet's  Tail  ? 

Euphrof.  Indeed  it  will  fcrve  for  that  Purpofe  very  weD^' 
and  naturally  enough  reprefcnts  the  Rifmg  and  EncreaUb 
of  thit  wondcrous  Exhalation,  as  the  Comet  approacho 
to  the  Sun,  and  its  gradual  Diminution  as  it  retreats 
from  the  fame. —  Bult  Joes  not  that  little  Ball  at  die 
End  of  the  Wire,  anfwcr  fomewhat  like  the  fame  Pur* 
pofe  as  the  Bead  in  the  ftcllated  Planetarium  for  the 
apparent  Motion  of  Fenus  ? 

Clion,  In  part  it  does,  but  not  altogether. — *Here  jom.* 
are  to  fuppofe  an  Eye  placed  in  the  Sun,  and  viewing 
the  revolving  Comet  in  its  Orbit ;  the  apparent  MotKm 
of  the  Comet  in  this  Cafe,  would  be  (hewn  by  tJie  fmall 
Ball  among  the  Stars  in  the  Sky,  as  that  Ball  appears,  to 
fuch  an  Eye,  to  move  by  the  Stars  on  the  Circle  IK*. 
And  the  Inequality  of  the  apparent  Motion  of  the  Comet 
among  the  Stars,  is  much  greater  than  that  of  its  tnie  or 
real  Motion  in  its  Orbit. 

Eupbrof.  Can  you  make  this  ^Tatter  intelligible  ta 
fuch  a  Novice  as  I  am,  think  you,  CLsnicus  f 

Cleon,  I  make  no  Doubt  of  it  ^  for  firft,  you  obfenre 
that  the  true  Velocity  of  the  Comet  is  flower  in  its  Aphe- 
lion at  A,  than  in  the  Perihelion  at  B,  and  it  is  juft  fo 
much  flower  as  the  Didancc  is  greater,  viz.  As  SA  is 
jircatcr  than  SB.  Bur,  feconcily,  when  the  Comet  is  at 
B,  in  its  neareft  Diftancc,  it  is  flower  than  the  fmall 
Ball  upon  the  ftarry  Circle  at  L,  in  Proportion  as  the 
Diftancj  of  the  Comet  SB,  is  lefs  than  the  Diftance  of 
the  Ball  SL.  Thercfoa*,  upon  the  Whole,  the  Velo- 
city of  the  CoTF.et  at  its  greateft  Diflance  at  A  feen  from 
the  Sun,  or  upon  this  Inilrument,  is  as  much  Icfs  than 
the  apparent  Velocity  of  the  fame  Comet  among  the  Start 
atL,  when  the  Comet  is  ncareft  of  all  to  the  Sun  at  B, 
in  Proportion  as  the  Square  of  the  greateji  DiJ^ance  SA,  is 
to  the  Square  of  the  leafl  SB. 

Euphrof,  It  I  do  not  nicely  underftand  your  Propor- 
tion of  Squares:,  and  fuch  Things,  you  muft  excufe  mc^ 
at  prcfcnt. — I  can  plainly  enough  f^rc  the  Diftcrencc  of 
the  Motion  in  thole  two  Places  is  prodigioufly  great,  and 
4  aa 
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an  extremely  pleafing  Phenomenon  it  is. — But  fay,  Cho^ 
mcusy  how  will  the  Comet  appear  to  move  to  an  Eye  on 
the  Earth)  to  us  for  Inilance,  when  the  next  conies 
round  ? 

CUon.  The  Comet  always  appears  to  us  to  .move  in  a 
great  Circle  through  the  Heavens ;  to  go  forwards,  and 
backwards  at  I'imes;  to  rife  before,  and  fet  after  the 
Sun;  and  fuch  other  Phsenomena  as  vire  obferved  of  the 
Planets,  which,  were  it  neceffary,  we  might  explain  ia 
the  fame  Manner  as  was  then  done;  but  of  the(e  Things 
I  (hall  give  you  a  more  particular  Account  when  the  next 
Comet  appears,  and  ilhiftrate  each  Phenomenon  by  £x« 
periments.on  the  Comet  itfelf. 

Euphrof  Truly,  you  almoft  make  me  wifli  for  the 
Comet's  Return  ;  the  Thing  which  before  filled  mc  with 
Apprehenfion  and  Horror,  you  have  now  rendered  not 
only  not  dreadful,  but  even  defirable. 

Cieon.  It  is  always  one  good  EfFeA  that  Philofophj 
has,  to  deliver  the  Mind  from  the  Infamy  of  Ignorance, 
and  thofe  bafe  Sentiments  and  flavifh  Fears  that  con- 
tinually fubje^l  it  to  unneceflary  Pain  and  Anxiety.  In 
Ihort,  it  gives  the  ingenious  and  liberal  Mind  a  Pleafure 
in  viewing  thofe  Phenomena  of  Wpnder- working  Na- 
ture, which  vulgar  and  fuperftitious  Souls  conftrue  into 
direful  Omens  and  Prodigies  of  Fate ;  and  fcare  them- 
felves,  and  their  unthinking  Neighbours,  with  Notions 
of  divine  Wrath  and  Judgment  much  oftner  than  there  ^ 
is  Occaiion  for. 

Euphrof,  You  fpeak  Truth  undoubtedly;  yet  our 
Frame  will  be  fomewhat  fhakcn  at  fuch  amazing  and 
unufual  Appearances. — I  think  you  faid  the  next  Comet 
will  appear  in  the  Winter  of  the  Year  1757  ;  I  fuppofe 
that  is  (hewn  by  the  Motion  of  .the  Hand  H,  of  the  Cir- 
cle GH^  divided  into  75^  equal  Parts,  over  which  it 
moves,  I  fee,  in  one  Revolution  of  the  Comet. 

CUon.  That  is  the  very  Cafe ;  for  you  obferve  when 
the  Comet  is  neareft  the  Sun  at  B,  the  Index  H  of  the 
Circle  of  Years,  points  to  the  Beginning  of  that  Circle, 
or  O ;  after  which,  as  the  Comet  revolves,  the  Index 
points  to  10,  20,  30,  tfr.  (hewing  the  refpeAive  Places 
of  the  Comet  for  every  ten  Years  of  the  Period.  And 
fince  in  1682,  this  Comet  was  in  its  Perihelion  at  B,  it 

will 
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will  be 


It  its  Aphtlion  at  A,  in  half  the  Time  of  tW 
vi%.  37^-  Years,  which  was  in  the  Year   tyiQ}, 
tlicrcfore  if  to  this  we  add  the  other  Half,  it  will  bring  i 
again   to    its   Perihelion    B^    which    will   be    iJ$Jl^ 
rather  in  the  Spring  of  the  Year  1758  i  but  for  the  pxr4 
tjcular  Time  to  a  Wct^k  or  a  Month,  wc  carinot  anfwrrf 
it  is  fufficit^nt  that  a:  prefent  we  can  predtd  a  Comet  w2 
nearly  about  that  Time  return* 

Euphrof  Weil,  CieoKicus^  I  cannot  fay  but  yoMiCsm^ 
tarium  gives  mc  an  agreeable  Foretivfle  of  the  cxquifio 
Plcafure  that  ftich  a  Phenomenon  will  afford  me  wheq 
it  happens  in  Reality.  — ^^But  my  Curie. fity  is  not 
quite  fati^fied  ;  methinks  I  Should  be  g]ad  to  ice  tti 
Infide  of  this  InRrument, — could  you  oblige  me  in  thi 
refpe^t  without  too  much  Trouble  ? 

Ckun.  Nothing  is  more  eafy — I  only  takeoff  the  Wir 
and  Indt'x  j  it  is  then  but  a  common  Box — I  unlock, 
lift  up  the  Lid,  and  you  fee  the  Simplicity  uf  the  Mec{u44 
nJlfTi  at  once.  • 

Euphaf.  There  is  but  a  fmall  Matter  of  it,  indeed ,* 
onjy  two  arcular  and  two  ovtil  fP'hfclSy  as  I  may  ca 
them  1  I  ilKiuld  have  thought  there  mult  have  been 
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firft  Oval  LM)  and  is  moved  by  it  alwavs  at  unequal 
Diftances  from  the  Center,  or  rather  Focus  Q^  and 
therefore  the  Motion  muft  needs  be  very  unequable, 
while  that  of  the  circular  Wheek  is  conftantly  tlie  fame. 
Whence  by  this  Contrivance,  an  equal  Motion^  you  fee, 

froiuces  a  very  unequal  one ;  which  is  a  Sort  of  mtchaBic 
'aradox. 
Eupbrof.  Truly  it  is,  Cleonicus^  and  could  never  have 
thought  which  Way  it  was  to  be  done ;  and  I  caimot 
but  admire  the  Angular  Structure,  and  curious  Mecha- 
nifm  of  the  Parts-^To  fee  an  imiforai  Motion  in  the 
circular  Wheels — A  different  Motion  in  every  diflEcrent 
Part  of  the  firft  oval  Wheel,  and  yet  in  the  fame  Part 
the  Motion  is  uniformly  and  always  the  fame— « And 
Jaftly,  to  fee  fo  very  unequal  a  Motion  in  every  Part  of 
the  fecond  Oval ;  I  fay,  to  obferve  fo  many  variable  and 
diffimilar  Effedls  in  fo  fmall  and  fimple  an  Inftrument ; 
and  at  the  fame  Time  explanatory  of  the  moft  unufual 
and  extraordinary  Phaenomena  of  the  Syftem^  is  what 
inftruds  and  entertains  me  beyond  any  Thing  I  could 
have  imagfned. — But  I  fear  Ihave  kept  you  too  long 
upon  a  dubje£l,  which,  however  new  and  engs^ing  to 
me,  may  4n  fome  Degree  prove  tedious  to  yoi^  wb# 
underfta^d  it  fo  well. 
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DtALOGUE    I. 

Of  thi  MOON.     , 

Eyphrdfyfte, 
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'Lefs  bright  the  Moon, 


But  oppoftte  in  levtltd  Weft  was  fet 

His  Mirrory  with  full  Face  borrowing  her  Light 

From  him,  for  other  Light  Jhe  needed  none 

In  that  Afpe^y  and Jlill  that  Diftance  keeps 

Till  Night ;  then  in  the  Eaji  her  Tt^rn  Jhe  Jhines^ 

Revolved  on  HeavrCs  great  Axle ;  and  her  Reign 

With  thoufand  leffer  Lights  dividual  holds. 

With  thoufand  thoufand  Stars,  that  then  appeared 

.  Spangling  the  Hemifphere, - 

Clean.  To  your  Defcription  from  Milton,  I  fliall  add 

that  of  Mr.  Cowley,    which  has  a  peculiar  Beauty  and 

Sweetnefs. 

He  fmootVd  the  rongh-cafl  MoarCs  imperfe^  Mold^ 

And  combed  her  beamy  Locks  with  facred  Gold ; 

Be  thou^  faid  he,  S^ueen  of  the  mournful  Nighty 

And  as  he  fpoke,  Jhe  rofe  o^er-clad  with  Light  "^ 

With  thoufand  Stars  attending  on  her  Train,- 

JVith  her  they  rife,  ,wlth  her  they  Jet  again. 

Euphrof  This  \%  2i  fweet  Defcription  indeed ;  but  \ek 

us  have  a  little  Philofophy  with  the  Poetry.     I  have  3 

great  many  Qiieftions  to  afk  about  the  Moon  ;  and  pray, 

in   the  iirn  Place,  what  Diftance  may  fhe  be  from  the 

Earth  ? 

Cleon.  The  true  Diflanee  of  the  Moon  from  the  Earth 

is  always  variable;  being  fometimes  greater,  fometimci 

lefs ;  but  when  neareft,  fhe  is  diftant  from  us  about  two 

hundred  and  twenty  thoufand  Miles. 

Euphrof  Well,  the  next  Queftion  of  Gourfe  is  of  her 

Magnitude. 

Clean.  The  Moon  is  in  Diameter  two  thoufand  one  hun^ 

dred  and  feventy-fite  Miles.    Wherefore  the  Moon  is  about 

fifty  Times  lefs  than  the  Earth. 

Euphrof  But  as  I  remember,  fhe  is  near  as  big  as  the 

Planet  Mercury. 

Cleon.  Yes,  fhe  is  fb  5  but  Mercury  being  above  one 

hundred  and  forty  Times  farther  from  us^  is  the  Reafon 

"why  he  appears  fo  fmall,  and  fhe  fo  large,  in  Comparifon 

of  each  other. 

Euphrof.  What  is  the  precife  Time  of  her  Revolution 

aUitt  the  Earth  ? 

I    3t 
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CUm*  She  moves  from  /i^?  to  Ea/i^  in  about  27 
Days,  feven  Hours,  and  43  Minutes, 

Eupbrtffm  I  think  there  is  no  other  apparent  Motion  of 
the  Moon  but  that  each  Day  from  Ealt  to  Wcfl,  which, 
J  prefume,  you  impute  to  the  daily  Motion  of  the  £arth 
about  its  Axis, 

dan.  You  arc  right  in  what  you  fay  laft  ;  but  cvtn  the 
Moon's  periodical  Motion  about  the  Earth,  h  apparent 
enough,  if  well  obfcrved  ;  For,  fuppofe  the  Moon  were 
this  Night  jult  by  any  fixed  Star,  if  you  obfervc  her  To- 
morrow Night  at  the  fame  Time,  you  will  fee  her  at  a 
confiderable  Diflance  from  that  Star  towards  the  E^JI ; 
and  the  fee ond  Night  twice  ;is  far  Eaftward  ;  and  fo  on, 
till  flie  has  performed  a  Revolution,  and  comes  in  Con- 
junction with  the  Star  again  i  advancing  each  Day  a  very 
fenfible  Diftance  Eaftward, 

Euphrcf  This  is  an  Obfervation  I  fliall  be  very  well 
pleafed  with,  and  will  prove  it  the  firil  Opportunity, 
But,  pray,  CUmUuSj  has  the  Moon  any  ocber  Motion 
but  that  about  the  Earth  now  mentioned  ? 

Cir&ft.    Yes,  Ihe  moves  about  her  own  Axis  too* 


ry    .  ?       /^     r 
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Euphrof.  I  conceive  it  would  ;  for  all  the  Part,  or  Hc- 
mifphere,  turned  towards  us  in  one  Part,  wouM  be  quite 
hid  from  us  in  the  cppofite  Part ;  and  all  the  Parts  vifible 
in  the  firft  Cafe,  muft  be  now  invifible. 

Cleon.  Very  good,  my  Euphrofyne :  But  fince  you 
obferve  that  in  whatfoever  Part  of  the  Orbit  the  Moon  is 
in,  the  fame  Face,  or  the  fame  Appearance  of  Spots  is 
always  obferved,  without  any  fenfible  Variation,  fhe 
muft  of  Neceffity  have  fuch  a  Motion  about  her  own 
Axis  as  turns  every  Moment  fo  much  of  her  Superficies 
from  our  View,  as  is  turned  to  us  by  her  periodical  Mo- 
tion ;  that  is,  ihe  muft  move  in  th^  fame  Time  about  her 
Axis  as  (he  does  about  the  Earth. 

Eupbrsf.  Your  Reafoning  is  certainly  very  juft,  and 
amounts  to  a  Demonftration.  But  why  muft  it  be  fo  i 
Why,  CItonicuSj  was  it  not  permitted  us  to  fee  the  other 
Half  of  the  Moon's  Surface  ? 

CleoH.  The  Almighty  only  knows  !  Any  other  diurnal ' 
Motion  but  what  it  has  w:ould  have  gratified  our  Curiofity 
with  that  pleafmg  Profped,  from  which  we  are  now  eter- 
nally excluded.  But  as  it  may  not  only  be  fatisfadory, 
but  alfo  inftrudive  to  fee  this  Matter  reprefented  in  the 
Ptamtariumj  from  the  fame  Caufe  as  jaroduced  in  the 
Heavens,  viz,  the  Power  of  Attradion--— Therefore,  you 
obferve^  on  the  central  Part  I  place  the  Earth,  and  at  a 
Diftance,  on  a  proper  Stem,  I  fufpend  an  Ivory  Ball  by 
a  String,  fo  that  it  is  free  to  move  any  Way. — But  now 
the  Machine  is  in  Motion. — You  obferve  the  *BaIl  which 
reprefents  the  Moon  keeps  moving  about  the  central 
Earth,  but  ever  with  the  fame  Part  towards  it,  while  the 
Earth  itfelf  is  conftantly  turning  all  Parts  of  its  Surface 
towards  the  Moon. 

Euphrof,  I  can't  but  obferve  it  with  equal  .Curiofity 
and  Wonder.  But  you  know  my  inquifitive  Temper, 
and  you  muft  fhew  me  the  Reafon  of  the  Thing*  before  I 
jhall  be  fatisfied. 

CIi9n.  I  am  never  better  pleafed  than  to  find  fuch  a 
J)ifpofttion  in  Pupils. — You  are  foon  convinced  of  the 
Reafon  of  this  Phenomenon — I  take  the  Earth  off  from 
a  fmall  Stem  of  Steel,  which  is  an  artificial  Afagnety  and 
^re  is  a  Piece  of  a  natural  Magnet  within  the  Bali  or 
M<X>P>   ^d  the  Power  of  Magnetiim  )iej«  caufes  the 

I  3  MopH 
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Moon  always  to  (hew  or  turn  the  fame  Part  towards  ihe 

central  magneiic  Earth  juft  as  it  is  cff'bdlcd  by  rhr  Pmw 
^f  Grmnty  in  the  Heavens. — Hence  not  only  ofvc  Hilf  nf 
the  Moon  is  conftantly  hid  from  iis»  b6t  cwr  Eartli  n 
alto  at  the  (^m^  Time  unfecn  hy  thofe  who  (nh;ihit  thjt 
jnvifiblc  Lumir  Hemifpheriy  for  you  will  tafiiy  undtrflitnd 
that  th/sfe  we  cannot  Jh^  ^^n  never  fef  us. 

Euphref.  That  is  a  vcr)^  plain  Cafe — and  one  Thing 
more  I  oSfcrve,  Chmlcm^  and  that  h^  the  Side  of  the 
Moon  next  to  the  Earth  is  never  dark  j  for  it  h  always 
illumined  by  the  Sun's  dircdt  Bc^tms  on  one  Part,  or  by 
rhofe  Rays  rcflc<3ed  from  the  £;irth  on  thcothcn 

Cki^n,  Wh*Tt  you  fay  Is  very  true  ;  the  Earth  is  (as  I 
ma  truly  fay)  a  noble  Moon  to  thofe  Lunarians  who 
are  blclTcd  with  a  Sight  of  it, — Our  full  orbed  Earth  is  a 
Moon  more  than  fixtcen  Times  as  large  to  them  as  their 
puny  Moon  is  to  us-^ — They  alfb  fee  the  plcafing  ^^p- 
pcarance  of  Land  and  Water,  fiery  Meteors,  Clouds^ 
nay  our  Towns  and  Cities  are  ften  by  them,  (if  they  did 
but  know  it)  in  each  Revolution  of  the  Earth. 

Euphr&f,  Well  J   I  altnotV  envy  them  the  Pleafure 


AND   LADY'S    PHILOSOPHY.       119 

Parts, — particularly  that  remarkable  large,  round  Spot, 
towards  the  lower  Part  of  the  Orb,  which. fliines  with  a 
fteady  Luftre  above  the  Reft,  encircled  with  a  duflcy 
Ring,    from  which    proceed,    as   it   were.    Streams   or 

Streaks  of  Light. 1    never  before  faw  fo  curious  a 

Picture  in  the  heavenly  Bodies,  or  Landfcape,  or  what 
fliall  I  call  it? — I  could  fcaft  my  greedy  Eyes  'till  Morn- 
ing with  the  delightful  Profped  ! — Say,  CUonlcuSy  does 
it  not  look  like  an  inhabited  World  ?  Tell  me  the 
Opinion  of  the  Philo'bphers  on  this  curious  Subjeft. 

Clean.     I   will. They  judge   the   Moon  to  be  a 

Globe  like  our  Earth,  inhabited  with  various  Species  of 
Animals,  in  various  Degrees  of  Perfedlion.  The  bright 
Parts,  they  fay,  muft  be  various  Regions  of  Land^  (hin- 
ingby  the  refledled  Light  of  the  Sun;  the  dark  Parts,* 
Oceans^  Ssas^  and  Rivers^  which,  as  they  abforb  the 
Light,  muft  needs  appear  dark.  The  bright  Spots  amid 
the  darker  Parts  are  Iflands  in  the  Seas,  and  Mountain 
Tops,  gilded  with  folar  Beams.  The  large  round  Spot 
you  admired,  is  a  prodigious  Mountain,  elevating  its 
towering  Head  from  a  deep  and  darkfome  Vale  furrounding 
It ;  the  bright  Streaks  are  Ridges,  and  Chains  of  Moun- 
tains, which  extend  themfelves  therefronj  towards  dif- 
ferent Parts,  and  to  vaft  Diftances. 

Euphrof,  Surprizing  all !  Land  and  Sea,  Mountains 
and  Vales,  in  the  Moon  !  Wonderous  Similitude  to  our 
Earth  !  What  would  the  Poets  have  faid  ?  How  beauti- 
fully would  they  hive  defcribed  this  pleafmg  Theme, 
•who  were  fo  lavifh  in  the  Praifes  of  Parnajfus  and  Helicoriy 
and  Tempis  plpafant  Vale  ? 

Cleon,  They  would  have  been  proud  of  fuch  a  Subjeft 
i>o  Doubt.  The  Phafes,  and  Spots  of  the  Moon,  have 
been  thought  a  Theme  not  unwort!iy  the  Mufes,  as 
appears  in  the  Strains  of  fomc  of  our  modern  Poets,  pf 
whom,  thus  Mr.  Brown. 

Regard  the  Spots  which  mark  the  lunar  Face^ 
Her  Figure  changing  in  her  monthly  Race, 
A  Crefcent  nnv,  but  feebler  Light  Jhe  yields  \ 
Now  half  her  Dljk  her  bounteous  Brother  gilds^ 
Now  rijing  in  the  Eajl^  fulUorVdJh^  glows^ 
4nioer  ii)e  N'-ght  her  ft  her  Mantle  throws  ^ 
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Tii  RiQughngf^  on  her  broken  Edgt  rtviati^ 
Her  Surface  majk'd  with  Faks^  and  p&lttifd  Hilh^ 
Hir  brighter  Parts^  the  Sage  mountaincous  dtemi  5 
Her  d^^rker^  Oceans,  Seas,  ^j'/^  ample  Stream*. 
Euphrcif     Well  J  I    give  you  my  Word,  Cie^ntcui^  if 
you  fay  much  marc,  I  ftidl  fcarcc  forbear  wiihmg  myWf 
jcherc^  to  view  the  vaft  Countries  ;   to  fee  whi»t  Sort  of 
People  inhabit  them  ;  to  obfervc  their  various  AnJmaU, 
their  Trccs^  and  Plants,  their  Arts  piid  Scicnce^^  their 
Seafons  and  Weather  i  for  all  thofc  Things,  I  prcfume, 
you  allow  arc  there  as  well  as  here, 

Clem,  Moft  Philofophers  do  allow  it,  but  fomc  dcnj 
the  dark  Parts  to  be  Seas,  and  fay  they  arc  either  Valei 
and  deep  Caverns^  or  clfc  Land,  of  fuch  a  Mould  as  v^itl 
not  refletS  Light  enough  to  make  it  look  bright  like  the 
Reft,  7'hey  alfo  deny  there  is  any  Atmofpherc,  or  Body 
of  Air  about  the  Moon,  and  therefore  no  Vapoura  or 
Rain,  ^c, 

Eufhrefl  Indeed^  Clfdnicus :  Pray,  if  there  be  no  Aifj 
how  do  the  Inhabitants  and  Animals  live  ?   and  if 
Rain,  how  do  Trees  and  Plants  grow  ? 


or 
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You'll  eafily  conceive  the  Reafon  of  them  from  this  little 
Scheme ;  where  you  fee  the  large  Sun  darting  forth  his 
Beams,  which,  at  the  vaft  Diftance  of  the  Earth  and 
Moon,  fall  nearly  parallel  on  them.  T  is  the  Earth, 
and  A,  B,  C,  D,  E,  F,  G,  H,  the  Moon  in  feveral  Part* 
of  its  Orbit  circling  round  it.  Here  firft  you  obferve, 
that  Half  of  the  Earth  and  Moon,  which  is  towards  the 
Sun,  is  wholly  enlightened  by  it,  and  the  other  Half, 
which  is  turned  from  it,  is  totally  dark. 

Euphrof.  This  I  apprehend  very  well,  it  being  evident 
from  the  Figure. 

Clecn.  Confequently  the  Moon,  when  it  is  in  the  Po- 
iition  A,  that  is,  in  ConjunHion^  or  exa&ly  between  the 
Earth  and  Sun,  will  have  all  her  enlightened  Part  turned 
{towards  the  Sun,  and  all  her  dark  Part  towards  the  Earth, 
ii\  which  Cafe  we  cannot  fee  her,  and  is  therefore  faid  to 
be  a  new  Moon, 

Euphrof.     I  take  you  very  well ;  pray  go  on. 

Cleon.  When  the  Moon  has  gone  from  A  to  B,  then 
in  that  Half,  b  a  c^  which  is  turned  to  the  Earth,  a 
fmall  Portion  of  her  Surface  is  enlightened,  as  a  by  and 
will  appear  of  the  Form  rcprefepted  at  B,  \n  the  other 
Scheme,  (fee  Plate Xlll.)  which  ihews  you  the  Phafes  of 
the  Moon, 

Euphrof  Very  good  ;  and  now,  Cleonlcus^  I  fuppofe 
you  fay  tne  Moon  is  horned^  from  the  Figure  ihe  makes ; 
do  you  not  ? 

Cleon.  Yes,  my  Euphrofyne^  fhe  is  then  faid  to  be 
borned  or  comiculatedy  which  is  all  one  ;  but  {he  becomes 

fradually  lefs  and  lefs  fo  as  ihe  approaches  to  C,  in  which 
ituation  fhe  is  faid  to  be  in  her  ^adrature,  or  Square 
to  the  Sun  ;  and  then  one  Half  of  that  Part  towards  the 
Earth  is  enlightened,  and  appears  as  at  C  among  the 
Phafes.  She  is  pow  faid  to  be  dichotomized^  bife£iedy  or  a 
H^lf  Moon. 

Euphrof  And  thus  when  (he  comes  to  D,  I  fee  the 
grcateft  Part  of  that  Half  towards  us  is  enlightened,  and 
appears  of  the  fame  Face  as  at  D  in  this  other  Scheme ; 
and  what  Name  have  you  for  it  then,  pray  ? 

Cleon.  She  is  then  faid  to  be  gibbous  j  and  this  Phafe 
or  Afpe<5t  increafes  till  (he  coipes  to  the  Situation  E, 
|v)iere  ihe  is  in  Oppofitioff  to  tk^  ^un,  an^  confequently 
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turns  all  hei;  ilium iiiited  Surface^  to  the  Karrh,  anr!  /hm^ 
with  3.  full  Fui€^  as  y"U  now  bcbotd  Her  \  For  which  R*^.i- 
Ibn  fhe  is  called  a  FuU  Mn&n* 

Euphr^f.     All  this  I  cmicclve  perft'*£tly  wdl  frf^rri  tht 
Schemes;  an  J  alfo  I   fee  tKat  as  Uk'  p^iiU^  the  otbur  Half] 
of  bcr  Orbitj  from  E  by  F,  G,  ;iad  H  to  A  -aglin* 
puts  on  th^  fame  Faces  k^  before,    but   u\  a  cont 
Order  and  PofitioiK 

CUm.  Very  goadj  Sifter  ;  I  fte  you  haw  a  rig 
Notion  of  the  R^Jatter,  and  iverd  nrrrhing  ftiiEliirr  iti  be] 
faid  on  this  Head.  I  doubt  noi  aJta,  but  you  wHl  cafilr 
coiKeive  that  when  fhe  h  nnv^  and  A-rn  in  th^  hmr  Part  I 
of  the  Heavens  with  the  Sim,  flic  muft  nerd?!  nfe  und  fttj 
with  the  Sun  j  as  on  the  contmrvt  whrn  ffc  h  at'E,  fj 
full  Moon  being  exa^ly  in  an  oppofite  Part  of  th!*  H^^votr  1 
to  the  Sun^  fhe  muft  then  rifc  when  the  Sun  icti,  msrij 
jet  when  he  j  ilbs* 

Enphrsf.     Yes,   this  I  eafily  underft:ind  ;  but  Vim  ^l  a  J 
Loft  to  know  the  Time  of  her  Rifin^:;  iuid  Scitiog  la  - 
other  Situation. 

Ck9n,     No   Wondtr   if  you    are*   fitsce   it   is  all 


riahle 


hilt    thfft   miieh   van   rtiriv   knfifl^_   ihar  Mill 
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JVhen  God  appoints^  the  homed  Moon  renews 
Her  waning  Lights  and  her  whole  Vifagejhews,  , 

Fulfils  her  Courfe  in  Circles  jet  unknown^ 
And  chears  Mankind  with  Lujire  not  her  own. 

Univerfe. 

Euphrof.     Chears  Mankind  Indeed  ! But,  pray, 

has  not  the  Moon  a  very  great  Influence  on  the  Earth, 
and  Plants,  and  Animals  thereon  ? 

Cleon.  It  would  be  endlefs  to  recount  all  the  fenfelcfs 
Whimfies  that  have  poiTcfled  the  Noddles  of  the  credulous 
V^ilgar,  in  this  Refpcift.  Hudihras  is  very  witty  on  this 
Subjed,  and  very  defervedly. 

T^he  ^een  of  Nighty  whofe  vajl  Command 
Rules  all  the  Sea  and  half  the  Landy 
And  over  moijl  and  crazy  Brains  ^ 
In  high  fprirtg  Tides,  at  Mid-night  reigns. 
Tho'  we  are   not  to  imagine  that   becaufe   fome   have 
afcribcd  too  much  Dominion  to  the  Moon,  flie  has  none 
at  all ;    by  her  Nearnefs  to  the  Earth,  (he  very  much 
afFefts  the  Air  by  the  Power  of  Gravity,  and  caufes  fuch 
Alterations    therein    as    have,     doubtlefs,    confiderable 
Effefts  thereon,  with  Rcfpe<ft  to  the  Weather  at  fundry 
Times.     Alfo,  (he  muft  be  a'lowed  to  have  fome  Influ- 
ence on  the  Syftem  of  Humours  and  Juices  in  the  Bodies 
of  Plants  and  Animals,    fince  we  find  the  Ebbing  and 
Flowing  of  the   Sea  are   certainly  the   Effcfts    of  her 
Attraction  (as  we  (hall  more  particularly  confider  here- 
after.) 

Her  deJiirCd  Rule,  o^er  Ocean  Jhe  prefides. 
And  pours  upon  the  Shore  her  lagging  Tides. 

Univerfe. 
Euphrof     Well,    be  that  as  it  will,  I  am  not  much 

concerned. r'Tis  fufficiently  late,  but  the  Moon,  like 

a  Mid-night  Sun,  mvites  us  with  her  ferenc  and  pleafant 
Luftre,  yet  to  refift  the  Laws  of  tyrant  Nature,  and 
banifhes  Sleep  from  my  Eyes  ;  the  Bed  is  a  gloomy  Idea. 
J 1  could,  methinks,  fpend  the  whole  Night  in  walk- 
ing over  the  pleafing  fhady  Scenes  of  the  Park — but  Fa- 
mily Order  forbids  it. 

Clion,  Such  a  Moon-light  Night  is  extremely  de- 
lightful indeed  !  Thie  Poets  were  fenfible  of  this,  and 
have  nobly  defcribcd  the  Picafures  thereof.  Thus  an- 
cient Horner^ 
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So  when  thi  Moon^  refuigtnt  Lamp  ^  Nig^tt^ 
O^ir  Heav^n^s  cUar  A^urc  fpriads  her  fdcrtd  Ugbt  | 
ff^cn  mt  a  Bnaih  difiurhi  thf  D^ipjirnu^ 
And  mt  a  Ckud  s^ercofis  the/Qlimn  hcene  i 
jfrmnd  her  Throne  the  vivid  Plamti  roli-t 
And  Stars  unnumher^ d gild  the  glowing  Pde^ 
O'er  the  dark  Trees  a  yeliQWer  P'erdure  Jh^d^ 
And  tip  with  Silver  ev'ry  Mmntain'^i  Head  \ 
Thenjbim  thg  Falei^  the  R&ch  in  Pr&Jpt^J  rifi  i 
A  Fhad  of  Gkry  hurfisfrom  all  the  Shes ; 
The  eanfasus  Swaim^  rej&king  in  the  Sights 
Bye  the  blue  Vaults  and  kiefs  the  ufiful  Light. 


DIALOGUE    IL 

Of  the  Moons  or  Satellites  of  Jupiter  mi' 


Satellites 
Saturn. 

Clionicm* 
'\  T  FELL,  Euphr§fymi  how  are  you  (Jirpofcd  to  fpcnJ 


I 
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Cleon.  I  have  only  the  Telefcope  to  take,  and  then 
4  am. 

E$tpbrof,  You  are  now  ready,  I  fee.— But  as  we  go 
forward,  pray,  CUonicuSy  give  me  fome  more  particular 
Account  of  the  Moons,  which  you  fay  attend  Jupiter 
and  Saturn  ?  and  alfo  the  Reafon  why  fome  Planets  have 
Moons,  and  others  none  i 

Cleon.  The  Planets  Mercmry  and  Venui  have  no  Moons, 
becaufe  they  cannot  be  fuppofed  to  want  any  in  fuch 
Vicinity  to  the  Sun ;  and  as  to  Mars^  there  has  been 
none  difcovered  about  him,  and  it  is  very  likely  he  has 
none  ;  either  becaufe  there  may  be  no  Inhabitants  there, 
(for  he  is  a  fmall  Planet,  and  of  a  different  Afpe6i  from 
all  the  Reft)  or  elfe  they  may  be  fupplied  with  Light,  by 
Night,  fome  other  Way ;  perhaps  by  a  native  Luftre  oif 
the  Earth  or  Soil  of  that  Planet,  which  may  fhine  in 
the  Abfence  of  the  Sun,  like  fome  natural  Phofphers 
with  us.  The  Almighty  can  cfFed  the  fame  Things  by 
more  Vfzp  than  one,  and  generally  (hews  his  boundlefs 
Power  and  Wifdom  by  an  infinite  Variety  of  Methods  he 
often  takes  to  difplay  it. 

Euphrof.  Well,  it  fcetns  Jupiter  and  Saturn  hare 
Moons  enough  to  afford  us  a  Subject  of  Speculation  To- 
night. Pray,  by  whom,  and  how  long  have  they  been 
diKrdvered  ? 

Cleon.  The  Moons  or  Satellites  of  Jupiter  were  dif- 
covered firft  of  ail  by  one  Galileo^  a  famous  Italian  Philo- 
fopher,  who  (as  himfelf  tells  us)  in  the  Year  1610,  on 
the  7th  of  January^  at  Night,  faw  three  fmall  bright 
Stars  very  near  Jupiter^  two  on  the  Eaft  Side,  and  ond 
on  the  Weft  ;  thefe  he  took  to  be  fixed  Stars  at  that 
Time,  but  happening  the  ntxt  Night  to  view  them  again, 
he  faw  them  all  three  on  the  Weft  Side  of  Jupiter^ 
which  made  him  greatly  wonder  how  this  could  be,  for 
it  was  an  Event  quite?  inconfiftent  with  the  Theory  of 
the  Planets  and  fixed  Stars.  On  the  loth  Night  he  faw 
bat  two,  and  both  on  the  Eaft  of  Jupiter  -^  on  the  iitb 
alfo  he  faw  but  two,  and  both  on  the  fame  Side ;  but  one 
of  thefe  was  twice  as  large  as  the  other ;  and  thence  he  was 
fure  they  were  not  the  fame  he  faw  the  Night  before* 
On  the  I  ?th  Night,  viewing  them  again,  he  faw  four  of 
thefe  fmall  Stars,  three  on  the  Weft  Side  of  Jupiter^  and 

one 
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one  on  the  Eaft  Side  ■  all  nearly  in  a  ftrait  Line,  TReiif 
wae  all  he  coulJ  ever  dircovcr,  and  by  canflanUy  obfti^ 
*trrg  their  Situation  and  Charrg^  found  they  were  not 
fixed  Stars,  but  Moons,  or  fccondiry  Planets,  rciolving 
tbout  Jupiter^  u\  the  fame  iManncr  as  the  primary  Pianr<» 
revolve  about  the  Sun.  To  thcfc  he  firft  ^avc  the  Title 
of  Afedicmn  Sturs^  in  Honour  of  the  tamily  ol"  xht 
Mfiitif,  who  were  his  Patrons. 

Euphr&L  NoDoubt  but  this  new  Difcovery  wnj  ^^rj 
agreeable  News  to  the  AftrononicrSj  and  gratefully  re- 
ceived by  them* 

CUiin,  Surprifingly  fo  ;  it  is  not  eafy  to  Imagine  witii 
what  Eage niefs  they  aU  haftened  co  view  the  new  Wo«iier. 
yupker  had  now  more  AddrefiVs  than  when  he  was 
tfteemed  a  Deity  ;  every  one  being  willing  to  fee  the 
iiew*difcovered  Equipage  and  Attendants  of  Ehig  gl^Bt 
Lord  ;  'tin  at  length  their  Morions  became  fo  well  <A- 
ferved,  as  to  be  found  regular  and  conftanr,  and  fii 
became  reduced  to  a  Theory,  as  perfect  as  th^it  of  the 
Moon^  or  larger  Planets, 
-    Euphrcf     Why   then,  I    ftippofc,  you    can  tell  thi 
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Cieon.  The  firft  who  obferved  the  Satellites  o(  Saturn,, 
was  Hugeniusy  a  Dutch  Conful,  who  in  the  Year  1655 
difcovered  one,  which  is  the  fourth  from  Saturn,  But, 
as  I  have  told  you,  Saturn  has  five  Moons,  and  all  the 
other  four  were  difcovered  by  Signior  Cajfmiy  an  Italian: 
the  third  and  fifth  in  the  Year  1671,  and  the  two  inner- 
raoft  in  the  Year  i686.  He  called  them  the  Lodovicean 
Stars,  in  Honour  of  Lews  the  Great,  in  whofe  Reign 
they  were  difcovered. 

Euphrof.  And  is  the  Theory  of  thefe  Moons  as  certain 
as  thofe  of  Jupiter  ? 

Cleon.  They  are  not  fo  eafily  obferved  as  Jupiter's^ 
by  Reafon  of  their  great  Diftance  from  us  j  but  the 
induftrious  Allronomers  have  found  their  Diflance  from 
Saturn^  and  the  Time  of  their  Revolutions,  as  follow ; 

The  firfl  Satellite  is  diftant  from  Saturn  about  eighty- 
two  thoufand  Miles y  and  his  Period  is  om  Day,  21  hoursy 
and  18  Minutes. 

The  fecond  is  diftant  about  one  hundred  and  fcveniy- 
Jive  thoufand  Afilesy  and  its  Period  is  two  DaySy  17  Hoursy 
and  41  Minutes. 

The  third  is  diftant  about  two  hundred  and  fifty-four 
thoufand  AlileSy  and  its  Period  is  in  four  DaySy  12  Hours 
andis  Minutes. 

The  fourth  is  diftant  about  fix  hundred  and forty-n'ne , 
thoufand  Miles j  and  its  Period  is  15  DaySy  22  HourSy 
and  ^i  Minutes. 

The  fifth  is  diftant  about  nineteen  hundred  and  fix  ty- four 
thoufand  MileSy  and  its  Period  is  79  >Day5y  feven  Hours^ 
and  48  Minutes. 

Euphrof.  Why  then  I  find  that  fome  of  Saturn's  Moons 
are  much  nearer,  and  others  much  farther  from  him  than 
are  thofe  of  JapitcT  from  him. 

Cleon.  They  are  fo.  f  And  now.  Sifter,  we  are  come 
to  the  End  of  our  Walk ;  we  will  take  a  particular  View,' 
of  thofe  Moons  with  this  excellent  refle<fting  Ttlefcope, 
and  you  will  fee  that  fo  true  is  the  Theory,  of  thefe yjr^/i- 

dary 

t  To  give  the  Reader  a  better  Idea  of  thi^  Syftem  of  Satur- 
man  Moons^  I  have  drawn  them  all  out  at  fuch  Diftanccs  as  they 
have  from  the  Center  of  their  Primary  in  th;:  Heavens,  to- 
gether with  the  proportional  Magnitude  of  Saturn  and  hi^. 
Ring,  in  Plate  XIV. 
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iarf  FhnHi^  that  thofe  of  Jupitir  will  appear  fituated  on 
each  Side  Df  him,  juft  as  f  have  reprcfcntcd  them  in  this 
Uttlc  Scheme, 


o 


Enphrof  Indeed  !  Can  you  predit^  and  defcribe  their 
Order  and  Pofrtton  for  any  given  Time  fo  exaflly,  before 
h  comes  co  pafs  r   But  let  me  prove  you 

Clt^n^     You  ftal!.    See  5^w^f>/r  near  South- Weft  ^-*— 

I'll  direil  the  Telelcopc  towards  him It  is  fixed  j 

fee  his  Moons 

Euphrof  I  fee  them  plainly  as  you  have  rcprefented 
them  — ^Two  on  the  Left  Hand,  and  two  on  the  Right  ; 
one  of  which  latter  is  near  to  yupiter^  the  other  at  the 

qreateft  Diftancc  from  hiro They  appear  exceeding 

plain  indeed  —  and  lie  v^vy  nearly  in  a  ftrait  Line. 

Jupit€r   himfelf  fliines  extremely  fair   and   large 1 

have  lort  Sight  of  one  of  the  Moons  —  and  the  others 

are   going  after They  fecm  to  have  a  quick  Motion 

to   the  Right,  and   will  loon  all   difappear,^ Wcll^ 
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Euphrof.  And  let  us  walk  apace;  and  as  we  walk 
anfwer  mc  a  few  Queftions  concerning  thefe  Moons  : 
And  in  the  firft  Place,  why  do  thofe  of  Jupiter  appear  all 
in  aftraight  Line,  in  a  Situation  Eaft  and  Weft  I 

CUon.  This  is  owing  to  their  moving  all  in  fuch  Orbits 
round  their  Primaries  as  lie  riglit  before  the  Eye,  and 
whofe  Planes  are  nearly  in  the  Plane  of  the  Earth's  Or- 
bit ;  for  then  Circles  will  be  projcftcd  into  their  Diame- 
ters by  the  Eye,  and  all  Bodies  in  fuch  Circles  will  feent 
to  move  in  that  right  Line. 

Euphrcf.  I  can  fcarce  tell  what  you  mean.— — 

Ckon.  I  will  explain  myfelf  by-and-by  by  Candle- 
light, and  fhew  you  how  Bodies  moving  in  fuch  Circles 
as  the  Moons  do,  will  appear  to  move  in  a  ftraight  Lini 
from  Eaft  to  Wefi^  while  they  defcribe  that  half  Circh 
which  is  neare/t  to  you  j  and  then  to  return  bad  again  in 
the  Jamefiraight  Line^  while  they  pafs  through  the  remote 
Half  of  their  Orbits. 

Euphrof.  If  this  be  the  Cafe,  then  each  Moon  appears 
to  go  a  certain  Diftance  from  Eaft  to  Weft,  and  from 
Weft  to  Eaft,  in  each  Revolution  in  its  Orbit* 

Cleon,  Very  true  ;  and  from  thence  alfo  'tis  evident^ 
that  the  remot^  Moon  may  fometimes  fcem  neareft  to 
Jupiter^  and  the  contrary  5  fince  the  apparent  Places  of 
all  are  conftantly  changing  in  a  direct  Line  to  and  from 
the  Bodies  of  their  Primary.  • 

Euphrof.  I  obferve  this  Line  in  which  th^y  feem  ta 
move  paifes  through  the  (Renter  of  their  Primary,  there- 
fore I  fuppofe  the  Moons  do  fometimes  appear  to  pafs 
over  his  Body,  do  they  not,  Cieonicus  ? 

Cleon.  Yes,  Sifter,  they  do  \  and  then  they  appeat 
on  the  Body  of  their  Primary,  fometimes  like  bright  Sfots^ 
and  fometimes  like  dark  ones* 

Euphrof.  Pray,  how  can  that  be  ? 

Cleon.  They  naturally  appear  bright  by  the  reflefled 
Light  of  the  Sun,  and  their  appearing  dark  is  owing  to 
fome  very  large  Spot  or  Spots  on  the  Hemifphere  next  to 
us,  or  from  fome  Quality  of  the  Surface  not  apt  to  re- 
fled  the  folar  Light. 

Euphrof.  The  Moons,  I  apprehend,  pafs  over  the 
Body  of  Jupiter^  as  they  pafs  from  Eaft  to  Weft,  or 
defcribe  the  oear^  Half  of  their  Orbits. 

\QU  !•  K 
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Ch'on.  You  apprcliend  the  Matter  right ;  and  3roiP  will 
as  €a[ily  cancel ix,  that  as  they  move  from  Weft  to  Eaft, 
or  defcnbL- the  reiriOteft  Semi-circle,  they  will  pafs  behind 
the  Body  of  tht^ir  Primary,  and  fo  will  t>e  edipfed  front 
our  Sight  at  that  Time* 

Euphrof  J  do,  CliQnUus  \  and  fliould  be  glad  if  L 
could  fee  any  of  them  thus  eel ip fed* 

Ckon,  I  will  take  an  Opportunity  one  Evening  ctr 
long,  toflicwyou  fuch  anEclipfeof  thefe  Moons,  which 
you  mufl  know  is  two- fold  :  For  (i.)  the  Satellite  may  be 
hid  fmm  our  Sight  by  the  Body  of  the  primary  PlaneC, 
and  this  is  calkd  an  Occult  at  ion  thereof-  And  (2.)  the 
Satellite  may  be  cclipfcd  by  entering  into  the  Shadow 
of  their  Primarj',  and  this  is  caUed  an  Obfcuratim  of  thoJc 
Moons,  or  mcill  properly,  an  Edipfe  of  them. 

Euphrof,  Why  then,  fince  the  Time  of  their  Revo- 
lutions are  fliort,  I  fuppofe  that  one  or  other  of  them 
mult  frequently  difappear, 

Clcsn,  Very  frequently  ;  you  often  fee  one  or  more  of 
them  miffing  \  and  Mn  Mdyntux  tells  us  he  viewed  y^^ 
ptur  J.  D.  168  r,  Nfivcmhcr  2,  at  Ten  at  Night,  and 
obfervcd  a  total  Difappearancc  of  all  his  Moons  at  once ; 


ItflllllillllilllMJii^iiNllliliiiiNniiiiiiiiiiiiiiiiiy^^^^ 
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DIALOGUE    m. 

Cy /i'^  Fixed  Star  Si 

TT   you   remember,    Cleontcus^    you    was  faying  thii 
I    Morning,  that  our  next  Converfation  in  the  philo- 
Sphical  Way,  was  to  be  on  the  Subjed  of  the  fixed 
Stars. 

Cli^nicus.  I  did,  my  Euphrofyne ;  for  having  already 
confidered  all  th&moveable  Bodies  of  our  mundane  Syftem; 
we  are  of  Courfe  led  in  the  next  Place  to  thofe  which  are 
snore  remote  and  immoveably  fixed  through  all  the  vifible 
Part  of  the  Univerfe. 

Eaphrof.  The  Stars  will  afford  Matter  of  moft  agree- 
able Speculation ;  I  have  many  Things  to  a(k  concern- 
ing them. — See,  the  Heavens  are  clear ;  they  begin  al- 
leady  to  twinkle. — Let  us  go  and  take  a  Walk  in  the 
Park  to  view  the  fpangled  Canopy. 

CUoH.  With  a  vtry  good  Will,  my  Euphrofyne }  this 
fiae  Seafbn  is  very  aufpicious  to  our  Defigns.  The 
fvening  feems  to  invite  us  abroad,  in  the  Language  of 
JtAi.  Baker  : 

Comefortby  O  Man  !  yon  azure  Round  furvey^ 

And  view  thofe  Lamps  which  yield  eternal  Day. 

Bring  forth  thy  Glaffes  \  clear  thy  wondering  EyeSj 
/Millions beyond  ths firmer  Millions  rife : 

Look  farther : — Millions  more  blaze  from  remoter  Skies 

Univerfe, 

Bupbrof.  Exceeding  a  propos  :  They  appear  Millions 
beyond  Millions  indeed  ! 

'  Cleon.  But  don't  miftake.  Sifter  ;  the  leaning  is, 
they  appear  fo  numerous  through  the  Telefcope,  not  to 
die  naked  Eye. 

Enpbrof.  Truth,  I  think  they  appear  fo  to  the  Eye. 
Is  it  poffible  for  the  Eye  to  number  them  over  all  the 
JSurface  of  the  Heavens  ? 

CUon.  Yes,  Sifter  ;  all  that  are  vidble  to  the  Eye 
luve  been  numbered  long  ftnce  over  all  the  fl:arry  Vault.  , 

Euphrof.     Surely  you  joke  with  me  now,  Cleonicus. 

Cleon.    Not  at  m,  Euphrofyne  i  the  Stars  vifible  to  the 
iC  z  ^aked 
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naked  E)  c  have  been  numbered  in  both  the  Hcmlfphefes, 
and  how  many  do  you  think  they  are  ? 

Euphrof,  How  many  !  Why,  ten  Thoufand  to  be 
furc,  and  more. 

Clan.  No,  no,  Sifter;  nor  y^t  fo  many  Hundreds 
neither  ;  What  do  you  thmk  of  fix  or  feven  Hundred  at 
nioft  ? 

Euphrcf  Think  !  why  I  think  any  one  may  fee  more 
than  five  Hundred  at  one  Glance,  look  which  Way  yon 
will. — 

CUon*  I  do  not  wonder  to  find  you  thus  miftaken,  and 
furprizcd  at  what  I  tell  you.  People  take  it  for  granted^ 
that  becaufe  they  appear  a  great  many,  and  fcattered  aU 
over  the  Sky,  that,  therefore,  they  are  itmumerable  j 
whereas  they  arc  not  fo,  but  are  eafily  numbered* 

Euphrof  But  give  me  Leave,  Chmkus^  I  fear  you  go 
a  Step  too  far :  Does  not  Jehovah  teU  Jhrahamy  that  he 
will  make  his  Seed  as  the  Stars  ef  Htavm^  as  the  Sands 
on  the  Sea  Shore,  and  as  the  Duft  ^f  thf  Eartlx^  which 
can*t  be  numbered  ?  Yea  the  Scripture  fays  cxpreftly 

in  one  Placej  that  the  IhJ}^  L  t.  the  Stars,  of  Heaven 
canmt  he  numbered^    Jer.  xxxiii.  22.     What  fay  you  to 
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After  Ptokmjy  XJlugh  Beighi,  the  Grandfon  of  Tamers 
lain  the  Great,  made  a  Catalogue  of  am  thou/and  and 
fevimem  Stars. 

Next  to  him  the  noble  Danijb  Aftronomer,  Tycba 
Brahty  determined  the  Places  of  feven  hundred  and feventy- 
from  Stars,   and  reduced  them  an  to  a  Catalogue. 

Kfpler  produced  the  next  Cat^Jogue,  of  cm  thou/and 
pne  hundred  and&dtf-thre/e  Star;. 

After  this  fyilliam.  Prince  of  H/iffij  computed  the 
Places  of  four  hundred  Stars^  by  the  lielp  of  his  M^the^ 
maticians. 

Some  time  afterwards  the    famous  Jefuit,   RiccloluSf 
enlarged  KepUr^s  Catalogue  to  the  Number  of  one  thou/and 
^0ur  hundred  and  fifty- eight  Stars. 

'Tis  alfo  faid  one  Bayerus  made  a  Catalogue  of  ^^^  thau^ 
Jandfeven  hundred  and  twenty^fiue  Stars. 

After  this  the  famous  Hevelius,  of  Dantzici^  compofe4 
a  new  Catalogue,  of  one  thoufand  eight  hundred  and  eighty^ 
/tght  Stars. 

The  late  incomparable  Aftronomer  Royal,  Dr.  Ed-^ 
mund  Hallej,  undertook  a  Voyage  to  the*Iflc  of  St,. 
Hilena,  to  obferve  the  Stars  in  the  fouthern  Hemifpherk, 
and  at  his  Return  publifhed  a  Catalogue  of  three  hundred 
find  fiventy-4hrfe  of  them^ 

And  laftly,  the  moft  complete  Catalogue  of  the  Stars, 
was  that  made  and  publifhed  by  the  late  Mr»  Flamfteedy 
in  his  Celeftial  Hiftory,  which  contains  about  three 
tboujand  Starsj  which  by  far  the  greateft  Part  are  to  be 
fecn  only  with  the  Telefcopc.  And  thus  you  fee  to  count 
fbi  Stars  is  no  fuch  new  or  impra£licable  Thing. 

Euphrof.  I  thank  ydu,  Cleonicus^  for  this  concife  Hi- 
ftory thereof.  What  will  not  the  Skill  and  Induftry  of 
Men  enable  them  to  attain  to  ! 

Qeon.  You'll  further  wonder,  perhaps,  when  I  tell 
you,  that  there  is  not  the  leaji  Star  in  ihe  Heavens  to  befeen^ 
pfhoje  Place  and  Situation  is  not  better  known^  than  thi 
poption  of  ffiany  Cities^  through  which  Traviilers  4o  daitf 
fd/s. 

Euphrof.  That  is  very  wonderful,  indeed ;  but,  I 
prefume,  l/ix.  Flam/lee ffs  Caulogue  does  not  coiltain  a|) 
tfo^  St^s  thgt  be  \n  the  Univerfe, 

K3 
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C/^ow.  AIM  No,  nor  but  a  very  fmall  Number,  in 
Com  pari  fon  of  what  arc  unknown  and  unfecn.  The 
Number  of  the  StJrs  through  all  the  Extent  of  univerfa^ 
Space  is,  doubdefs,  infinitely  great  j  but  of  this  no  Man 
can  adet]  li  at  el  y  jud  gc . — 

Euphrof  Be  the  Number  of  the  inviftble  Stars  as  it 
lA-'ill,  I  am  fare  thofe  which  are  vifible  give  the  Heavens 
a  in  oft  agreeable  AfpeiEl  To-night,  and  brings  to  mj 
Mind  two  Lines  of  Sir  Richard  Blackmsre. 

IPlth  Or  hi  of  Light  he  inlays  all  thg  Spber^i^ 
And  Jluds  t%£  Jablt  N'tght  with  Silvfr  Stars. 
Cie&n.     The  fame  Poet  has  another  Strain  on  this  Sub^ 
jedtj  very  grand  and  fublimc, 

H€  fpnads  the  pure  CeruUan  Fidds  en  high^ 
Jnd  arclSd  the  Chamkrs  of  the  vaulted  Sky  j 
IVlmh  he^  to  fuit  their  Glory  with  their  Height^ 
Adorned  with  Ghhes^  that  reel  as  drunk  with  Light  j 
His  Hand  dlnded  all  the  tuneful  Spheres^ 
He  imn'd  their  Orhij  andpoUflid all  the  Stars* 
Etiphr&f     The  Stars  are,  to  be  fure,  as  well  a  glo.* 
nous  Theme  as  a  beaunful  Sc^ne  —  But  why,  CUsnicm^ 
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Ckon*  Yes,  immenfely  large  indeed  j  and  not  only 
fo,  but  they  miift  alfo  fliine  with  their  own  native  Lights 
or^fe  they  could  never  be  vifible  to  us  at  fuch  a  Dif- 
tance. 

Eupbrof.  Indeed !  Why  what  will  you  make  of  the 
Stars  at  this  Rate  of  confidering  them  ?  I  believe  People 
in  general  look  upon  them  only  as  twinkling  Points,  to 

malce  the  Night  pjeafant. 

Cleon.  This  vulgar  Notion  of  the  Stars  is  very  poor 
and  low,  and  utterly  unworthy  fo  grand  and  glorious  a 
Part  of  vifible  Nature.  The  Poet  elegantly  reproves 
-and  derides  the  Ignorance  and  Stupidity  of  fach  as  think 
the  Stars  were  appointed  to  ferve  fuch  mean  Purpo&s^ 
in  the  following  Lines. 

And  cariji  thou  think^  poor  JVorm  /  thofe  Orbs  of  Lights  1 
Jn  Size  hnmenfey  in  Number  infinite^  > 

Were  made  for  thee  alone ^  to  twinkle  to  thy  Sight  ?  j 

Prefumptuous  Mortal !  can  thy  Nerves  djcry^ 
How  far  from  thee  they  roUy  from  thee  hoyj  high  ? 
With  all  thy  boajied  Knowledge  can^fl  thou  fee  •> 

^heir  various  Beauty^  Order  ^  Harmony  ?  S 

If  not — then  fur e  they  were  not  made  for  thee,  3 

And  a  little  after  ; 
Correal  thy  aukward  Pride  ^  be  wife^  and  know  % 
Thofe  glitf  ring  Specks  thou  f car ce  difcern^Ji  bekw^ 
Are  Founts  of  Day^  Jiupendous  Orbs  of  Light ^ 
Thus  by  their  Dijlance  leffend  to  the  Sight. 

Universe^ 
Eupbrof     One  would  take  a  Star,  according  to  thefe 
Defcriptions,  to  be  in  itfclf  fomewhat  like  our  Sun, — 

Cleon,  You  have  juft  hit  upon  the  Matter,  my  Euphro^ 
fyne ;  they  are  by  all  the  modern  thinking  Philofophers 
judged  to  be  fo  many  Suns,  having  their  feveral  Syfteir.s 
of  rlanets  circling'  about  them,  though  by  Reafoa  of 
their  Smallnefs  they  cannot  be  fcen. 

Euphrof  Then,  according  to  this  Dodrine,  thiP 
Univerfe  muft  be  filled  with  folar  Syttems,  which,  if 
they  bear  any  Analogy  to  ours,  muft  make  a  glorious 
"Harmony  in  the  grand  Compofition  of  Nature  j  and  is 
fuch  a  noble  and  auguft  Idea  of  the  World,  as  I  never 
ll\o)ild  have  conceived  or  thought  of^  nor  can  enough 
^mire ) 

S4 
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Ch-At,     This  new  and  noble  Notion  of  the  Univcifc 
has  fired  th^  Mull-.?   themfelves,    and    fct   the   Poets  ia 
Emulation  who  fliould  ftng  the  lofty  Theme  in  the  moft 
exalted  Strains.     Thus  one; 
Nqw  if  thou  tanjl  th€  mighty  Thought  fujlain^ 
if  li  not  iikc^  thy  Sauly  and  racks  thy  Bmin^ 
Cnnceii;c  lach  Star  thouftefl  another  SuK, 
In  Bulk  and  Form^  and  SuS/iancf  like  thine  swn^      , 

A] ill  A  littlo  helow  J 
Ciinfult  -with  RfijfiNy  Reafin  will  nply^ 
Each  Iticiti  Psint  which  glows  in  yonder  Sity^ 
Informs  a  ^yftau  in  the  boumUefs  Space ^ 
And  filh  with  Glory  its  appointed  Place  : 
JP'ith  Bitims  unhrrow^d  Irightens  tether  Skies^ 
JndH%rlMi  to  thcc  unknown^  with  Heat  and  Life  fupf^ii^ 

Universe* 

Thus  another  fmgs ; 
Now  to  freflj  I  Fonder s^  let  thy  Search  remove  ; 
Scc/I  th^it  th^fc  Orbs  that  nttmerQus  roll  above  i 
^Thofe  Lamps  that  nightly  greet  thy  vifual  Pou/rs^ 
Art  Ciich  a  hrf^ht  capacisus  Snn^  like  oursm 
7he  Triffi-tni:  "Tube  ' 
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«  And  again : 
Thus  has  the  Mufe^  hut  with  a  tranfiifit  ViiW^ 
RoanCd  the  wide  Circuit  of  our  Sjftem  through  ; 
But  AfilUons  more  the  Pow\  divine  has  plac^d^ 
Millions  of  Suns  with  circling  Planets  grac^d^ 
Suns  large  as  ours^  yet  to  tV  unaided  Sight, 
Points  fear ce  dijiinguijh' d  in  the  Train  of  Night m 
The  Ball  which  fwiftly  from  the  Cannon  flies^^ 
Piercing  with  equal  Speed  the  yielding  Skies, 
jf mazing  Thought !  fevtn  humbled  tboufand  Tears 
Muft  travel  ere  it  reach  thefe  diftant  Spheres. 

t,uphrof  Thefe  Gentlemen  defcant  very  finely,  in- 
deed, on  the  wonderful  SubjeA  \  but  as  it  is  of  fuch 
yaft  Importance  to  the  forming  a  right  Idea  of  Nature, 
I  fhall  be  glad  to  hear  you  rehearfe  particularly  the 
Arguments  on  which  this  Do&rine  of  Solar  Stars  is 
founded. 

Cleon.  I  will  briefly  recite  to  you  the  principal,  which 
arc  as  follow : 

Firjt.  They  all  fhine  by  their  own  native  Light,  which 
is  the  Properfyr  of  a  Sun  only. 

Secondly.  They  are  of  a  vaft  Magnitude,  like  our 
Sun  ;  or  elfe  they  could  not  be  feen  at  fuch  an  immenfe 
Diftancc. 

Thirdly.  They  are  placed  at  an  almoft  infinite  Diflance 
from  each  other,  as  far  at  leaft  as  our  Sun  is  frcHn  theip. 

Fourthly.  Were  we  removed  to  the  Diftance  of  the 
neareft  Star,  our  Sun  would  appear  no  bigger  than  a  Star, 
and  would  appear  as  fuch  among  the  reft. 

Fifihly.  At  the  Diftance  of  the  Stars  our  Syftem  of 
Planets  would  be  invifible,  even  Jupiter  himfelf,  by 
Reafon  of  their  Smallnefs,  and  feeble  reflected  Light. 

Sixthly.  God  made  nothing  in  vain,  therefore  not 
the  Stars^  which  conftitute  almoft  the  whole  Univerfe  % 
^ut  they  anfwer  fome  great  and  glorious  Purpofe  unknown 
to  us. 

Seventhly,  The  Obferyation  of  new  Stars,  which  are 
fuppofed  to  be  the  Suns  of  fome  new*created  Syftems  ;. 
thus  our  Sun  at  the  Mofaic  Creation  might  appear  as  9 
new  Star  to  others. 

Eighthly.    Some  Stars  have  decayed,  and  become  quite 

r;ictingui(hed,  which  pro|>ably  were  the  Suns  pf  old  Syr 

f  ftems. 
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ftems^  which  had  ilood  their  appointed  Time*  A  Change 
which  our  Sun  will  probably  undergo  in  Time. 

Ntn  thiy.  T  he  S  c  r  i  p  tu  re  1  peaks  o  f  a  Plurality  of  H^crldj  % 
and  it  ts  f\ot  probable  God  would  inalte  but  oii€  Syjlim^ 
wholu  utmott  Extent  is  but  a  Point  compared  witia   the 

Univerfe, ^^rc^i   ihefe,  and    fuch   like    Methods   of 

Reafoning,  it  is  n, ore  than  probable  that  each ^a-^*/ 5/fir 
h  a  6un^  wh:cti  ii  the  Center  of  a  Syfti^m  of  circuhting 
Planets  of  icverai  Kinds  and  that  thefe  Planetary  Orbs 
arc  ijJiubittd  bv  Creuturcs  of  various  Sorts  dnd  Degrees 
of  Perfection. — 1  ins  is  agreeable  to  what  we  obferve  in 
our  Earth  and  Syf^cin  j  accordingly  Mn  Bahr  : 
Heedtve/i  ihu  Orby  where  fate  hasfix'dthyLHi 
Seejz  thmt  one  uJeUfs^  or  gne  empty  Spot  ?  * 

Obferve  tie  Jir^  thi  iVaiers^  and  the  Earthy 
Each  M&mefit  gives  tm  thmft^nd  Cnaturfs  Birth m 
Here  tv^ry  Place^  fo  far  fr§m  iying  luajle^ 
TPlth  Life  is  CToudei^  and  with  I^eaufy  grac'd^ 
Ni^r  am  thofe  other  IVorlds^  unknown  hy  thee^ 
Lefsjhrd  'wiih  Creatures^  or  with  Beauty  ht*^ 
for  G^d  is  uniform  in  all  hi$  Wayt^ 


Fsr  Gjd  is  unifm 

And  every  ivhere  his  houndlefs  P&w^: 
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DIALOGUE    JV. 

iTi^^  Speculation  of  the  St Atis  continued. 

Euphrofyne. 
A  FTER  a  few  tempeftuous  Nights,  I  fee  the  Hea- 
r\^  vans  begin  to  refine,  and  the  azure  Expanfe  renews 
Its  Sparkling  Glory..  We  will,  therefore,  nowre-affumc 
Qur  Speculation  of  the  Stars,  if  you  pleafe,  Cleonicus^ 
and  confider  divers  other  Circutnftauces,  of  which  I  have 
i|Ot  yet  a  good  Notion. 

Cleon,  You  engage  me  with  a  great  deal  of  Pleafure^ 
]^upbrofyne\  I  fhall  gladly  impart  to  you  all  that  I  kiiow 
concerning  the  Stars. 

Euphrof.  The  next  Queftion  then  that  I  would  zOl 
is,  whence  comes  it  to  pafs  that  each  Star  twiniksfo  vehi^ 
ffiently  in  a  clear  Night  ? 

Cleon.  The  Twinklings  or  Scintillation  of  the  Stars^ 
arifes  from  the  continual  Agitation  of  the  Air,  or  Atmo- 
fphere,  through  which  we  view  them ;  for  the  Pardclea 
of  the  Air  are  always  in  Motion,  and  will  caufe  a  Twink- 
ling in  any  diftant  luminous  Bodies,  that  are  apparently 
lefs  than  thofe  opake  Particles,  as  the  Stars  all  are ;  but 
the  Planets,  that  appear  larger,  can  fuffcr  no  Occultation 
by  ihem,  and  therefore  admit  of  no  fuch  Scintillation. 

puphrof.  Then  none  of  the  Planets  twinkle  in  the 
d^keft  Night,  do  they  ? 

Cleon.  No ;  and  by  that  you  may  diftinguifh  them  at 
^y  Time  from  the  fixed  Stars. 

Euphrof.     Pray,  let  me  try  that. 

CUon.  You  mall ;  take  this  Telefcope,  and  look  at 
ypp  Tparkling  Star.  ■ 

^*f)^^j/«  I  fcc  v^hich  you  mean,  give  me  the  Glafs-^ 
1  (ee  it  plainly— -It  appears  very  fteady,  nor  does  it  fparkle 
at  all — yet  it  appears  with  a  very  ftrong  Light — ^But  this 
Xelefcope  does  not  magnify  much,  I  believe,  for  I  can't 
pp-ceive  that  the  Star  is  bigger  than  it  appears  without  it«—  , 

Cleon.  This  is  not  the  Faujt  pf'the  plafs,  it  {nag'* 
nifies  very  much ;  but  were  it  to  magnify  a  hundred 
Times  more,  or  a  thoufand,  the  ^tar  wouhfl  ftill  appear 
but  as  a  Point ;  for  by  Reafon  of  its  immenfe  Diftance, 
it  elucles  ^9  Force  0/  any  ina^nifying  Glafs^    Yea,  on 
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the  contrary,  the  Stars  arc  rather  diminiflied  in  Appear* 
ance,  by  taking  off  their  fparkling  Luftre. 

Euphrcf.  Well,  then,  the  next  Thing  I  would  enquire 
is,  why  they  are  called  Fixed  Stars  ? 

CUon.  Becaufe  they  do  not,  like  the  Planets,  change 
their  Places,  or  alter  their  Situations  in  the  Heavens,  bat 
keep  at  all  Times  the  fame  Diftances  and  Pofition  among 
themfclvcs ;  that  is,  the  fame  Star,  at  the  fame  Time  rf 
the  Year,  always  is  (een  in  the  fame  Place,  and  at  the 
fame  Difbncc  from  others  about  it. 

Eiipbrof.  1  know  you'll  rcfolve  the  apparent  noSunui 
Motion  of  the  Stars,^  from  Eaft  to  Weft,  into  a  Con- 
fequencc  of  the  diurnal  Motion  of  the  Earth  the  contrary 
Way ;  but  how  happens  it  that  at  one  Time  of  the  Year 
we  fee  one  Set  of  Stars  in  the  Sky,  and  at  another  Time 
of  the  Year  another? 

Clcon.  This  arifes  from  the  annaal  Motion  of  the 
Earth,  and  which  I  will  explain  to  you  by  this  little 
Scheme ;  where  S  is  the  Sun,  and  A,  B,  C,  D  the 
Earth,  in  four  Pofitions  of  its  Orbit ;  alfo  E  F  G  H 
the  Firmament  of  the  Stars,  at  an  infinite  Diftance. 
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Eupbrof  Then  that  Part  of  the  ^Heavens  which  was 
Day  when  the  Earth  was  at  A  is  now  Night,  and  fo  the 
Stars  .which  were  all  then  invifibie  are  now  vifible,  and 
^e  contrary. 

C/ton.  Very  right.  Sifter,  that  is  the  Cafe ;  and  laftly^ 
when  the  Earth  is  at  D,  the  Stars  in  the  Hemifphere, 
£  F  G,  will  be  obfcured  by  Day-light,  and  thofe  in 
G  H  £  will  all  be  viiible  in  the  Night. 
,  Euphrof.  Weil,  I  am  fully  fatisfied  in  this  Point, 
Clionicus ;  but  whv  do  I  fee  fome  Stars  conftamtfy  all  the 
Year  round,  and  others  but  at  different  Times  and 
Seafons  7 

Clion.  You  might  have  added  too-— and  feme  Stars  nH 
ai  aU.  But  as  this  depends  on  fome  Underftanding  of 
the  Doifrim  rftbi  Sphere^  you  will  apprehend  it  much 
better  when  I  fliall  one  Day  or  other  explain  to  you  the 
Vfirfthe  CiU/iial  Globe. 

Eupbrof.  I  am  willing  to  watt  all  proper  Opportit* 
nities,  and  am  obliged  to  you  for  chufing  them.  And 
now  I  fuppofe  there  remains  nothing  beiides  relating  to 
the  Motion  of  the  Stars  to  be  confidered  ;  therefore— 

CUon.  Hold,  Sifter ;  before  we  leave  this  Subjcft,  I 
fhall  juft  obferve  to  you,  that  there  is  only  one  Star  in 
all  the  vifible  Heavens  which  feems  to  have  no  Motion 
at  all. 

Euphrof,  Indeed !  Pray,  which  is  that  ? 
Ckon.   It  is  that  commonly  called  the  North  Poky  or 
more  properly  the  Polar  Star. 

Euphrof.  Be  fo  good  as  to  fliew  it  to  me, 
Clion.  It  is  that  fmall,  but  bright  Star,  which  ymi  fee 
yonder,  fiill  North,  amidft  many  other,  but  fmaller 
Stars ;  it  is  ever  pointed  to  by  tbo.e  two  large  bright 
Stars  in  Charles's  IVainy  which  you  obferve  a  little  to  the 
Left  Hand. 

Euphrof.  I  fee  the  Star  you  mean,  very  plainly ;  and 
do  you  fay  it  has  no  Motion  ? 

CltQn.  It  does  not  app^^ar  to  move  either  with  the  iiur^ 
nal  or  annual  Motion^  as  all  the  other  viiable  Stars  do  \ 
but  view  it  at  what  Tim^?  of  the  Night  or  Year  you  will, 
yx>u  fee  it  always  in  the  fame  Place. 
.  Euphrof  But  you  feem'  to  intimate  bjr  your  Way  of 
fpeaking,  that  it  -  has  fome  fort  of  Motion  or  other  $ 
has  it  not  \ 
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CUm,  It  has ;  but  fuch  ait  one  as  h  not  fcnfible  id  S 
long  Courfc  of  Years,  and  artfcs  from  a  Ctufc  thiC  vqm 
muft  ftay  a  while  before  you  can  well  under  Hand  it, 

Euphrof  To  what  End  then  do  you  mention  it  to  mc^ 
Chmkui  ? 

Clean.  Becaufe  there  is  fomethlng  very  furprifing  in 
the  Confequence  thereof;  For  this  Star,  though  it  b« 
now  If  cry  nearly  in  the  North  Point  of  the  Wcirld,  hat 
fuch  a  Motion  round  a  certain  Point  in  the  Hravens,  si 
will  in  Time  make  it  to  clrcula  c  through  the  fL^eraJ 
Parts  of  the  Heavens  like  other  Stars, 

Euphrof  Say  you  fo;  Will  the  AV/A  Star  in  Time  be 
feen  Smthward  of  us  ?  Pray,  in  how  long  a  Time  F 

CUan.  In  the  Space  of  iwehe  Thufand  nin€  Hundni 
iindjixty  Tears  i  for  in  double  that  Time,  viz^  in  twenty- 
five  Thoufand  nine  Hundred  and  twenry  Yrarar^  it 
makes  one  Revolution,  which  is  called  the  Grmtj  or 
Platonic  Tear^  from  Pkt^  the  Philolbphers  wbo,  with 
other  of  the  Antients,  fuppofcd  that  after  this  Period  all 
worldly  Changes  would  return  in  the  iame  Manner  and 
Order  aa  before.  ^^H 

Euthmf.  Is  this  a  rmU  or  oolv  an  mtannt  M§iim  «f  ^^1 
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QeffH.  I  fee  t^hat  you  mean ;  it  is  indeed  cMled  a 
nebuUuSy  ox  mifly  Star\  but  it  is  not  a  Star  properly 
fpeaking :  You'll  have  a  better  Notion  of  it  when  you 
view  it  with  a  Telefcope. . 

Euphrof.  Give  me  the  Tube,  and  Pll  view  it— Blcfi 
me,  what  do  I  fee  ! — The  Glafs  is  covered  with  Stars  as 
thick  as  Bees  in  a  Swarm.-— Very  fmall  Stars,  yet  very 
diftin£l. — I  do  fee  now  what  it  is,  indeed— A  compound 
Star,  confifting  of  Multitudes  of  fmgle  ones.-— Well, 
this  is  a  wonderful  Sight,  onmy^Word,.  CUonicus,  , 

Ckon.  There  is  not;hing  more  curious  among  the  Stars, 
in  my  Opinion.  There  are  reckoned  about  fix  or  feven 
of  thefe  nebulous  Stars  in  the  Heavens  ^  in  fome  of  which 
there  appears  a  bright,  lucid  Part,  in  which  fome  Stars 
appear,  as  from  a  white  Cloud,  and  thefe  are  reckoned  ta 
be  Regions  of  a  peculiar  Nature,  which  enjoy  a  native 
Light,  and  an  uninterrupted  cverlafting  Day. 

Euphrof.  How  infinitely  various,  amazing,  and  unac- 
countable are  the  Works  of  Nature  !  But  calling  my 
Eyes  on  the  feven  Stars,  puts  me  in  Mind  to  aflc  a  Que- 
fiion  I  have  long  intended  ;  and  that  is,  Why  ^e  they 
called  tht  feven  Stars^  when  no  Perfon,  I  believe,  can  teU 
above  ilx  i 

Clean.  In  Anfwer  to  this,  I  fball  at  prefeiit  only  fay, 
that  in  former  Times,  'tis  probable,  there  were /even  to 
be  feen,  one  of  which  afterwards  became  extin<^,  ,and 
Was  never  more  feen  ;  and  that  as  long  fince  as  Ovid*% 
Days  (who  lived  in  the  Time  of  our  Saviour)  as  \§ 
evident  by  thefe  Verfes  in  his  FaJiL 

Now  rife  the  Pleiades,  thofe  Nymphs  fo  fair ^ 
Once  feven  number^ d^  now  but  fix  there  are. 
Now  though  there  appear  but  fix  Stars  in  this  Conftella- 
tion  to  the  naked  Eye,  yet  take  the  Telefcope  and  view 
them,  and  you  will  difcovcr  many  more. 

Eupbrof  Pray»  give  it  me  then;  I'll  view  them.— 
O  furprizing  I — What  a  Number  do  I  fte  !  I  can  tell 
near  twenty. — They  fill  a  greater  Space  than  the  Glafs 
will  tajce  in. — Some  are  very  large,  others  fmall. — Tber^ 
are  fo  rtnany,  I  can't  number  them  all. 

Cleoti.  I  believe  fo,  Euphrofyne ;  for  Dr.  Hook  teHs  us, 
that  With  a  twelve  Foot  Tube  he  counted  no  lefs  than 
^8  SUrs;  and  making  Ufe<>f  longer  Telefcopes^  he  dif- 

coverei 
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covered  ft  ill  many  more.  But  that  the  Univerfe  abouncti 
with  numberlefs  Numbers  of  Surs,  you  will  foon  be 
convinced  J  by  dire\?ling  the  Tclcfcopc  to  any  Part  of  thtt 
whitifii  Traa  of  the  Heavens  we  call  the  Gala^^  or 
Milky  Way. 

Euphr^.  That  1*11  inftantly  do, — I  fee  them,  innu- 
merable !- — ^Thcy  fill  thcGlafSj  like  the  nebulous  Star-— 
If  I  turn  the  Tube  this  Way  or  that,  ftill  nothing  but 
Stars  are  feen — MofV  of  them  very  fmall,  fome  fcarce  dif- 
ccrnable, — The  Region  of  Heaven  looks  light  through  all 
this  Part.— Sure  we  have  here  a  larger  Profpeft  into  the 
Univerfe- 

Cleon,  This  Part  of  the  Heavens  being  illuminated  by 
the  Luftre  of  fuch  an  Infinity  of  Stars,  gave  Occafion 
to  the  Heathen  Poets  to  make  it  the  high  Rmi  t9  Hiavtn^ 
or  U  the  Cauri  efyevt*     Thus  Ovidi 

A  Way  thift  is  in  Hem/n^i  extended  Plain^ 
Which  when  the  Sites  &re  clear  i^Ji^^  helsw^ 
jfnd  Mortals  by  the  Name  &f  Milky  kn&w  : 
The  Ground'WQrk  is  cf  St^rs^  tM  which  thi  Read 
Lies  open  U  thi  Thunderer^s  Jhdi, 
And  our  famous  Mi  I  ten  \ 

A  hread  and  ampk  Rsad^  whfe  Dujl  !s  G&ld^ 
And  Pavement  Stars^  as  Stars  t$  us  appear^ 
Seen  in  the  Galaxy,  that  Milky  Way, 
Like  ts  a  cirding  7^me^  powdt-r^d  with  Stars* 
Again ;  the  aftronomical  Poet  Manilius^  fpcakin^  af  thfl 
Galaxy^  has  ihefe  Lines  j 

Nqt  mid  we  with  a  prying  Eye  furvey 
Thidijlant  Shitty  tQ  find  the  Milky  Way^ 
It  mtiji  be  feen  by  ai!^  fir  ev^ry  Night 
It  firdhly  intrudes  ttpQn  our  Eighty 
And  will  be  marFdf  fir  jhining  Streaks  adaru 
The  Skies  as  opening  1^  let  firth  the  Morn* 
And  as  a  beaten  Path  that  fpreads  between 
A  trodden  Meadow^  and  divides  the  Green  : 
Or  af  w!hh  Seas  are  phw^d^  behind  the  Ship 
Feam  eurh  m  the  green  Surface  of  the  Deep  i 
In  Heav^n^s  dark  Surface  fieh  this  Circle  lia^ 
And  parti  with  various  Light  the  azure  Skiu^ 
Or  m  when  Iris  draws  her  radiant  B&w, 
Such  ferns  this  Cirdi  tu  thi  W&rid  Mow. 


ANl>  LAt)Y'8  PftlLOSOPHV.      145 

//  all furfrifethy  our  inquiring  Sight  J 

Jt  upward  draws^  when  ihrtf  ike  Shades  of  Night        > 

It  fpreads  its  RaySj  and  darts  amaxing  Light.  j 

Lib.  I. 

Euphrof.  But  why,  Cleonicusj  is  this  Part  of  the  Hea- 
vens ftorcd  with  fuch  Myriads  of  Stars  mofe  than  any 
other  Part? 

*  *  Cleon.  I  cannot  tell  the  Reafon,  but  (o  It  is  ;  and 
hence  it  is  that  in  this  Part,  oftener  than  in  any  otlber, 
we  find  the  ExtinMon  of  old  Stars j  and  the  Appearance  of 
new  orits. 

Euphrof  I  ihould  be  glad  to  have  a  (hort  Account  of 
thefe  old  and  new. Stars  that  you  fpeak  of,  having  never 
heard  -any  Thing  on  that  Subjed. 

Cleon.  Hipparcbusy  who  lived  fome  Years  before  Chrift^ 
is  faid  to  be  the  firft  who  faw  or  obferved  a  new  Staf. 
After  many  Ages,  in  the  Year  1572,  a  new  Star  appeared 
,  to  Corn.  Gemmay  and  Tycho  Brahe^  ahd  became  extindl  in 
the  Year  1574.  It  broke  out  with  the  Luftre  of  ^^»ttx, 
and  decayed  very  gradually  all  the'Tifne,  Such  another 
was  feen  in  1604,  and  died  away  gradually  in  about  the 
fame  Time.  In  the  Year  1696,  one  Fabricius  difcovered 
the  Stella  Mira^  or  wonderful  Star,  in  the  Neck  of  the 
WhaUy  which  is  found  to  appear  and  difappear  period!* 
caliy,  its  Period  being  feven  Revolutions  in  fix  Years. 
In  the  Year  1600,  ^^.  Janfonius  difcovered  another  in 
atitNeck  of  the  Swan^  which  has  fince  appeared  of  dif- 
ferent Magnitudes,  and  is  now  very  fmall.  Another 
was  difcovered  in  the  Year  1670,  by  HeveliuSy  and  dif- 
appeared  in  1672*  And  in  the  Year  1686,  the  laft  new 
Star  was  difcovered  by  Mr.  G.  Kirch^  which  returns 
periodically  in  the  Space  of  about  404I  Days  ;  and  theie 
are  all  the  fixed  Stars  which  have  altered- their  Appearance 
for  160  Years  paft. 

Euthrof.  Dear  Cleonicus^  I  am  obliged  to  you ;  but 
fear  I  tire  you  with  my  Impertinencies  :  'Tis  late,  and 
rU  have  done,  if  you'll  only  tell  me  what  I  am  to  under* 
ftand  by  the  Star  which  I  faw  this  Moment  (boot  along  a 
good  Part  of  the  Heavens. 

Cleon.  It  was  not  a  Star  that  you  faw,  my  Euphrofjne^ 
but  only  a  fiery  Meteor  kindled  in  the  Air,  and  thea 
looked  like  a  Star;  and  as  all  fuch  Bodies  move  fwiftly 

Vol,;.  L  like 
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like  a  Siiy  Rfickii^  while  they  fpend  tbemfclvesp  fb  Urn 
MiUor  fcemed  like  a  {hooting  or  falling  StOTy  tUl  it  be- 
came extinguiOied  ;  according  to  the  Poetg 
T^Hf  ofi  hcf*}Tt  tempeflu&us  Winds  inrijfy 
Thefetming  Stars  fall  hta^Qng  from  tbi  SAies^ 
Andjhc^ting  tbro  the  Darkmfs^  gilJ  the  Nigl^ 
IFiih  fweeping  G lories ^  and  hng  Trails  cf  Lights 

Deyden's  Vl&GlI., 
Thus  alfo  Manlliui  j 

Bui  Jim f  when  wamtring  Steirs  ui&m  the  Nighty 
The  falling  Meteors  draw  long  Trains  of  Light  i 
Like  Arrows  Jhot  frem  the  aUjlial  Bow^ 
They  cut  the  Air^  andjlriki  our  Byes  Mow. 


DIALOGUE    V. 
0/  an  ECLIPSE  cf  ih  SVN. 

EuphroJjneM 


^ Apparent  -Auiiual  motion  or^me- 
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teMpkrtf.  Indetd!  Well,  that  old  Saying  is  good^ 
JlU  Things  are  gafy  when  underflood.  But,  praj^,*  what  is 
the  Meaning  of  the  Word  Scfipfe  ? 

CleoH^  The  very  Nature  of  the  Thing  is  implied  iA 
the  Wofd,  which  is  of  Greek  Original,  and  fignifies  a 
DrfeSi  or  Difmencf  ;  and  therefore  is  properly  applied  to 
expre£i  the  Lofs  ef  Light  in  the  Sun  or  Moon.  The 
Word  Eclipfi  alfo  fignified  to  faint j  fwoon^  or  be  fick  ; 
and  was  generally  applied  to  People  when  in  z  fainting 
Kty  or  dfing  away  ;  and  the  ancient  igndrant  Heathens, 
tkuiking  this  to  be  the  Cafe  with  the  Sun  and  Moon  at 
foch  Times,  ufed  to  fay  they  were  ecKpfed.  Thus 
Lucretius  I 

BeUpfes  may  hefohfd  ^  thoufand  Jf^aySy 
Fw  tf  the  Mom  canjlof  defcending  Rays 
By  toru fling  her  dark  Self  between^  andfo 
Bring  Judden  Shade^  ana  Night  on  all  below  ; 
^Then  give  me  Reafons  why  there  cannot  be  ^j 

Another  Thing  j  too  dark  for  us  to  ficj  > 

Arndfit  toftop  the  RaySj  as  well  as/bef  3 

Otj  why  the  circling  Sun,  in  pajjing  by  J 

Sonu  venomous  Places  of  the  neighbouring  Skjy  > 

May  met  growjick,  ahdpalcj  and  4ilmofl  die  f  j 

Thofepaftj  grow  welly  regain  his  former  Light  f 
Thusfimetimi  make  us  Day,  anafometime  Night. 

BookV. 
thus  Virgil ^(o  in  his  Petition  to  the  Mufes  ; 
Give  me  the  IVay  ^  wandering  Stars  to  knowy 
The  Depths  of  tieav^n  above^  and  Egrth  below ; 
Teach  me  the  various  Labours  of  the  Maon^  ' ' 
And  whence  proceed  tff  EcUpfes  of  the  Sun, 

geor^.  n* 

Botthref  I  could  heartily  join  with  Virgil  in  his  Prayer,^ 
%vX  I  am  afraid  my  Stars  never  deAgned  me  for  an 
Aftpoaomer  good  enough  to  underftand  the  Nature  of 
Edip&s. 

'deom^  I>on*t  think  ill  of  your  Stars  till  you  know  you 
itave  Reaibn  $  I  believe  there  are  few  Ladies  who  have 
not  Intelleds  fufficient  to  underftand  the  general  DoArine 
of  Eclipfes,  efpecially  as  to  the  Mannef  of  them,  with- 
out the  mathematical  Principles,  on  which  the  Theory 
depends. 

L2 
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Euphrcf.  I  /hall  be  glad  if  I  cart  be  an  Itiftance  of 
this  to  thi."  reft  ;  I  preftime  yen  mitft  go  to  Schcmiog 
rv^:ain,  if  ytju  iiiccnd  1  ihould  underftand  any  Thing  of 
the  Mat  ten 

Clc^n,  Without  Figures,  or  Schemes,  none  can  tin- 
dc;  ftdjitl  it ;  hut  With  thole  Helps  ihi'y  cafily  m^y.  Sec 
hct^  a  little  Draught  of  an  Etiipji  of  thi  Stm  and  Mom* 

Euphrof.  I  Aq\  -^^wA  can  afTurc  you  that  it  appears  at 
fir  ft  Sight  lu  tafy  iinJ  txprcflivc,  thac  I  am  in  Hope^  I 
ihaJ I  give  you  but  little  Trouble  in  the  Explication.  I 
fee  the  Earth  in  its  Orbit  about  the  Sun,  and  the  Moon 
in  two  Pofitioas  in  her  Orbit  about  the  Earth;  in  the 
Hrft^  jnc  is  between  the  Earth  and  Svin^  and  cafts  her 
Sht^di/vv  ui>on  tht:  Earth  ;  in  rhc  latter,  Ihe  is  involved  in 
the  Sh.:dc)w  of  the  Earth,  which  is  then  interpofcd  be- 
tween her  and  the  Sun, 

Ckun.  You  conceive  a  very  good  Notion  of  the  Thinj 
in  general,  and  a  few  Particulars  explained  will  give  you  a 
gDod  Idt^n  of  bath  Kinds  of  Eclipfes.  And  iirft,  for  ^ 
Mdipfe  of  ih:  Sun^  you  fee  that  is  occafioned  by  the  Kew 
Moon  coming  between  the  Earth  and  Sun,    by   which 
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Euphrcf.  Befides  the  dark  Shadow  MCO,  there  is  a 
fainter  Sort  of  Shadow  A  M  O  Bj  pray,  what  am  I  to 
Uflderftand  by  that  i 

Cleon.  That  is  called  the  Penumbra^  or  partial  Shadoio^ 
becaufe  a  Perfon  any  where  on  the  Earth's  Surface  be- 
tween C  and  A  will  fee  only  a  Part  of  the  Sun's  Face 
eclipfed  ;  but  fo  much  a  greater  Part  as  he  is  nearer  to  C, 
ora  lefs  Part  as  he  is  nearer  to  A  ;  for  'tis  manifeft  when 
the  Spe<^tor  is  at  A,  ht  will  fee  no  Ecltpfe  at  all,' but 
the  whole  Face  of  the  Sun  will  there  be  vifible,  fince 
the  Line  AME  touches  the  Extremities  of  the  Moon 
and  Sun  that  are  next  to  each  other. 

Eupbrof.  I  apprehend  you  very  well ;  for  fincc  in  any 
Part  between  C  and  A  there  will  be  more  or  lefs  of 
the  Sun's  Light,  the  Shadow  arifing  JFrom  the  eclipfed 
Part  will  not  be  fo  dark  as  at  C,  where  there  is  no 
Light,  or  next  to  hone  \  and  the  fame  I  fee  will  happen 
all  around  the  dark  Shadow  to  the  Diftance  of  CA 
or  CB. 

CUon.  1  am  glad  to  fee  vou  underftand  the  Nature  of 
an  Eclipfe  fo  well ;  you  will  as  eafily  conceive  that  this 
penumbral  Shadow  will  be  darker  about  C,  and  lefs  fo 
towards  the  Extremities  of  the  Cone  A  and  B,  where  it 
|)ecomes  infenfible. 

Eupbrof,  I  do,  Cleonicus  *,  but  fee,  the  Time  is  at 
Hand  for  the  Eclipfe  to  begin — It  wants  5I  Minutes  by 
my  Watch, 

CUon.  Well,  we  are  prepared  for  it,  happen  as  foon 
as  it  will ;  I  have  fixed  the  Telefcope  in  a  proper  Pofition 
for  viewing  it;  and  thereby  you  will  fee  it  in  the  Heavens. 
I  have  alfo  darkened  the  Chamber,  wherein  you  will  fee 
the  Eclipfe  in  Miniature  very  perfei^Iy ;  and  have  fo  or- 
dered it  that  you  only  need  to  ilep  out  of  one  Room  into 
another  to  fee  both. 

Eupbrof.  Dear  Clecnicus,  I  am  greatly  obliged  to  you  ) 
but  let  me  feat  myfelf  at  the  Telefcope  to  obferve  tb« 
Scanning. 

Cleon.  Do  fo  immediately ;  there  is  a  Piece  of  dark 
Glafs  before  the  Eye-GIafs  in  the  Telefcope,  through 
which  you  may  view  the  Sun  without  hurting  your 

1-3 
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Euphr^f  Very  good,  Ckanicuf  j  let  mc  view  him—-* 
I  f«  his  glorious  Face,  and  the  Teveril  Spots  which  btau^ 
tify  it — — there  is  yet  no  Appearance  of  an  Eclipfe. 

Chan,     In  half  a  Minute  you'31  fee  it*: 

Eupbrof,    I  do  : The  Moon  juft  touches  him  on  tl^ 

light  Side and  covers  a  very  fmall  Part Itt 

me  fee  it  in  the  Chamber—^- 

CUo/t.  Look  in 

Eupbrof.  'Tis  juft  as  I  faw  it  at  large  in  the  Telefcope  ; 
how  be^Lutiful  it  appears  in  that  fmall  Pidture  !  But  here 
it  begins  on  the  left  Side,  how  is  that  ? 

Ci^^n.  That  is,  becaufe  the  Image  of  the  Sun  is  inverted 

by  the  fmgle  Glais  in  the  Scioptric  Ball See^  there  i| 

a  large  Spotj  which  the  Moon  will  prcfcntly  hide,— -view 
it  in  the  Telefcope - 

Euphraf  I  will — the  Moon  is  almoft  upon  it — it  dif- 
appears — alfo  another  fmall  Spot  below — flie  advances 
apace — the  Sun  is  near  one  quarter  eel ipfed-^-ril  fee  It 
now  in  the  dark  Chamber— ^ 

CUon.  Do;  ril  look  through  the  Tube— Tell  when 
you  fee  a  Spot  ju ft  going  to  be  hid 
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Puphrrf.  The  Stars  !  Will  it  be  fo  dark  as  to  make 
diem  vifible  ? 

CliOH.  VtfiUe !  yes^  for  a  confiderableTime;  ^ou  wiU 
fee  Day  conTerted  mto  Night 

Eufbrof  Blefs  me,  you  make  me  fhudder  at  the  Thought 
■The  Spots  are  gone,  Cleonicus. 

CUm.    They  are,  I  fee,  in  the  Image (ee,*  from  the 

Window,-  how  the  People  ftare  and  are  furprized  in  the 
Street 

Bupbrof  Surpriz'd,  and  well  they  may ;  I  believe  th^ 
never  (aw  it  fo  dark  in  the  Day-time  befori— -Ho^  dark 
itis!  . 

CUm.  It  will  be  much  darker  by-and-by  in  about 
three  or  four  Minutes  the  Sun  will  oe  totally  eclipfed  ■■  ■ 
*  Euphrof.  I  find  it  cold  too,  as  well  as  dark,  Cleonicus. 

Clem.  It  is  cold — fee  the  Owl  flying  over  yonder 
Meadow ^flie  thinks  'tis  Night. 

Euphrof.  I  fee  her — ^(he  halloos  too — Hark  !  there's  t 
senend  Murmur  in  the  Streets — ^I  heard  one  fay  he  be«> 
Iieved  the  World  was  going  to  be  at  an  Encl 

CliOH.  Very  likely ;  they  can't  tell  what  to  think  of  a 
Thing  fo  very  ftrange — See,  yonder,  a  laige  Star  appears-r« 

Euphrof.  I  fee  it— and  many  more — ^f  believe  the  Sun 
is  nearly  quite  eclipfed — The  Birds  chirrup,  cry,  and  fly 
to  the  Hedges,  as  if  very  much  frightened 

Ckon.  They  really  are  fo  the  Sun  is  mm  totally 
eclipfed. 

Eupbrof.  Look,  fee  how  the  Beafts  run  under  the 
Trees — what  do  the  poor  Creatures  think  I 

Cham  Think  !  they  can't  tell  what  the  Matter  is,-— «• 
they  know  'tis  fomething  very  extraordinary — There  has 
lijeen  many  a  Night  not  fo  dark  as  it  is  now, 

Eupbrof.  That  I  am  fure  of — well  'tis  very  furprizing-^ 

CUon.  So  it  is,  to  fee  the  two  great  Lights  of  Heaven 
in  a  Manner  both  extinguiihed  I 

Eupbrof.  The  greateft  Darkncfs  is  over  I  fce*-Pray, 
was  it.  ever  fo  dark  in  an  Eclipfe  before  I 

Cleon.  Yes,  and  fometimes  of  longer  Continuance. 

Eupbrof.  Do  there  often  happen  fuch  very  great  and 
total  Eclipfes  of  the  Sun  i 

Cle^n.  To  fome  Part  of  the  Earth  or  other  there  doea  1 
^^l  pot  vfi  any  one  Place ;  for  in  England  I  know  not  of 

if  4  abov« 
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above  two  total  Eel  ipfcs  that  have  happened  in  this  or  the 
lalt  Centurv'5  I'h.  i^ne  in  i652>  on  AUnday  March  29  j 
and  the  other  in  1715,  2ift  of  Aprils  when  it  was  total 
about  two  MiniJtcs  of  Time.  The  next  great  Edipfe 
happciicd  in  17.^7,  i^?A*  18.  Another  pretty  large  one 
happtrned  in  1/48  im  the  13th  ofyWjf ;  befides  thcfe,  we 
have  no  other  to  happen  'till  the  Year  17641  when  more 
than  five  Part^  out  of  fix  of  the  Sun*s  Diameter  will  be 
eclipfed  *, 

Euphrcf  The  Thing  would  not  be  io  ftrange  if  it 
h^ippciiedoften, — The  Sunrccove.s.  his  Splendor  apace— 
the  Stars  begin  to  difappear  ;  and  the  Beafts  retreat  from 
their  Coverts  to  the  open  Fields  again. 

Clecn,  Yes,  'iwill  foon  be  Day  once  more^  thcfc  cc-* 
lipnc  Nights  laft  but  a  little  Time  ;  they  are  ft^^ce  fuf^ 
iicicnt  for  a  Nap t 

Euphrof.  Fray,  how  large  may  the  dark  Shadow  of  the 
Moon  he  on  the  Part  of  the  Eaith  which  it  fweeps? 

Chon.  When  at  a  mean^  it  takes  in  the  Comp  fs  of 
about  150  Miles  i  and  wheq  greateft  it  extendi  to  220 
Miles. 

Pcnumbral 
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DIALOGUE    VL 

Of  an   ECLIPSE    of. the   MOON. 

Euphrofyne. 

AS  the  Eclipfes  of  the  Sun  which  are  vifible  to  us 
muft  always  happen  in  the  Day-time,  io  thofe  of 
the  Moon  muft  ever  be  in  the  Night,  I  conceive,  CUonicus. 

Cleon.  And  very  juftly.  Sifter;  for  fince  an  Ech'pfe  of 
the  Moon  can  never  happen,  but  when  the  Moon  is  at 
Full  'y  and  fince  the  Moon  is  then  in  Oppofition  to  the 
Sun,  {he  will  rife  when  the  Sun  fets ;  therefore  no  Eclipfe 
of  the  Moon  can  be  fecn  by  us  till  after  Sun-fet.  'But 
the  Moon  may,  and  often  does,  rife  and  fet  eclipfed  a^ 
well  as  the  Sun. 

Eupbrof  As  I  faid  before,  I  need  not  afkhow  an  Eclipfe 
of  the  M:oon  happens,,  for  'tis  plain  from  the  Scheme, 
that  it  is  by  the  Moon's  paffing  through  the  dark  Shadow 
i)f  the  Earth  FGLN. 

CUon.  It  Js  fo ;  for  the  Earth  at  that  Time  coming 
between  the  Sun  and  Moon,  and  being  much  larger  than 
the  Moon,  does  caft  fo  large  a  Shadow  as  often  involvei^ 
the  Moon  a  confiderable  Time  therein.  According  to 
l^ucretius : 

So  wbilfl  the  Moons  their  monthly  Courfes  run 
^ithin  the  Reach  of  Earth* s  dark  Jhadowing  Com^ 
The  Earthy  revengeful^  Jlops  the Ji reaming  Lights 
And  hides  theficlCning  Moan  in  Gloom  of  Night. 

Euthrof  The  fck'ning' Moon.  I  think  it  is  a  very  beau-i 
tiful  Meuphor  on  that  OccaTion. 

Cteon.  It  is  fo ;  and  it  is  only  a  Metaphor  in  the  Poet ; 
but  the  Vulgar  ampi^g  (h^  Ancients  did  indeed  believe  that 
)}ie  Moon  was  actual  ly/ri,  and  laboured  as  in  an  Agony, 
and  fufFered  a  Kind  of  Death. 

Eufhrof  Indeed !  Pray,  how  came  they  by  fuch  ^ 
Notion  I 

Clegn.  Their  Superftition  taught  them  to  look  on  the 
Moon  as  the  Goddefs  who  prefided  over  the  Earth  ;  and 
their  Credulity  (for  the  Ignorant  believe  any  Thing)  made 
them  fit  Fools  for  Magicians  and  Inchanters  to  work 
}ipop  I  fqr  (hefe  ^ccei^ful  Wretches  m^de  them  believe 

that 
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that  it  was  in  their  Power  to  bring  the  Goddefs  dowrt 
fiitm  her  Sphere,  and  to  torture  her  by  muttering  over 
fomc:  Charrri'^  and  Incantations  in  Verfe;  to  which  jt///(*ffl 
thua  ironi chilly  al hides, 

N^t  ugiUr  follaiv  d  the  Night  Hag^  whm  caWi 

In  fur  it  Ridiftg  thro'  the  Air^Jhe  coma 

Lurd  h  ihr  Stiu'II  of  Infant  BU^d  t&  dana^ 

Jl^tth  LitphmJ  JViUhn^  whtU  the  labWlng  M&&n 

EcUpff^  rA  (hilr  Char  mi* 

And  aifo  liutLr  ; 

Or  p!  it  ting  Tricks  upon  thi  Mom^  ^  \ 

Il%kh  by  Conft'dctaiy  art  d^nt, 

Ymr  aniunt  Csnjur^rj  were  ivmt 

Tfl  makt'  htr  frt^m  her  Sphere  dif mount } 

And  t^  their  buaniathns  Jloop^ 

Y^M,  in  great  was  the  Stupidity  and  Ignorance  of 
the  Ancicnt^^,  thit  even  Stefichorui  and  Pindar^  two  Pocti 
of  great  Name,  were  of  this  ridiculous  Opimon^  if  we 
beli>:ve  PlUiy  the  Hiiiorian. 

Euphr&f  And  J  pray,  what  did  the  po^r  deluded  Mortals 
do  in  Behalf  of  their  Deity,  in  fuch  a  difaftrous  Cafe  : 


SUN-ftHf/MoOW. 


AND   LADY'S  PHILOSOPHY,       155 

And  thus  TibuUus ; 

Whiniitr  the  Moon  is  forced  from  waruTring  Starts 
The  'Midwifi  NatiMS  found  from  far  the  Brafs. 

And  laftly,    Juvenal^    fpeaking  of  a  loud    fcolding 
Woman,  fays   pleafantiy,  that  £e  alone  was  able  to 
relieve  the  Moon  out  of  the  Labour  of  an  Eclipfe--— 
Forbear  jour  Drums  and  TrunAits^^  if  you  pleafe^ 
Her  Voice  alone  the  laboring  Moon  can  eaje. 

And  this  ftrange  and  abfurd  Piece  of  SupeHlition  i^ 
praAifed  to  this  Day  among  the  Turks  and  Htathett 
Nations  with  many  and  various  ridiculous  Ceremonies 
jnore  than  I  have  related,  as  Hiilorians  inform  us. 

Euphrof.  Well,  you  have  entertained  me  with  a  plear 
fant  Digreffion,  which  thoroughly  convinces  me  how 
lieceflary  it  is  for  every  one  to  ftudy  Philofophy  whd 
jwould  have  but  a  tolerable  Notion  of  Things,  and  noi 
be  abfurd  and  ridiculous  in  his  Sentiments.  But  t9 
return  to  the  Matter — Pray,  in  how  many  Particulars 
does  an  Eclipff  of  the  Moon  differ  from  an  Eclipfe  of  thi 
Sunf 

Cleon.  In  the  following,  vi%,  Firft,  The  Moon  is 
really  and  truly  eclipfed  by  the  Shadow  of  the  Earth ; 
.whereas  in  a  Solar  Eclipfe  t\it  Sun  is  not  eclipfed,  but  thd 
Earth  by  the  Shadow  bf  the  Moon. 

Secondly ;  An  Eclipfe  of  the  Moon  be|]os  on  the 
Eaft  Side  or  Limb,  and  ends  on  the  Wcfti  but  the  coqt 
trary  happens  in  a  Solar  Eclipfe. 

Thirdly  5  The  Lunar  Eclipfes  are  more  frequent  to 
gny  one  Place  than  Solar  Eclipfes.    Becaufe, 

Fourthly;  Ah  Eclipfe  of  the  Moon  appears  from  al| 
Parts  of  the  Earth  to  be  the  fapie  as  it  really  is ;  whereas 
an  Eclipfe  of  the  Sun  does  not }  but  may  be  total  in  one 
Part,  partial  in  another,  and  nonp  ^t  all  to  others,  at 
the  fame  Time. 

Fifthly;  But  Solar  Eclipfes  are  more  frequent  witl^ 
refpe^  to  the  whole  Earth  than  the  Lunar  ones  ;  becauff^ 
i^ie  large  Penumbra  of  the  Moop  can  oftener  fall  on  the 
)>road  Surface  of  the  Earth  than  the  fmall  Qlobe  of  the 
Moon  can  fajl  into  the  copi<;a|  Shadow  of  the  Earth. 

Sixthly ;  The  total  Darknefs  bf  a  Lunar  Eclfpfe  lafteth 
l\  Hour,  fometimes  more ;  ^u(  that  of  a  Solar  Eclipfe 
PQt  at)pvc  twp  MmwtWf 
"'    '-     " '•^'  T»»efc 
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Thcfe  are  the  principal  DifFerences  of  Ediprcs,  ScJar 
ai>d  Lunar. 

Euphrof  I  thank  you,  CUcnictis  j  you  take  a  great  deal 
of  Fains  With  me  ;  but  one  Queftion  more.  Pray,  da 
you  know  the  Dimcnfions  of  the  Earth's  Shadow  at  the 
Diftance  of  the  Moon  ? 

CLi^N.  Yes ;  the  Shadow  of  the  Earth,  where  the 
Moon  pniTes  through  it,  is  about  5900  Miles  in  Dia- 
mctcrj  which  is  ahnoft  three  Timea  the  Diameter  of  the 
Moon- 

Euphrof  How  long  may  an  Eclipfe  of  the  Moon 
continue  from  fiift  to  laft  when  greateft  ? 

CLon,  From  the  Time  of  the  Moon's  Immerfion 
into  the  Shadow  at  I,  to  the  Ttme  of  her  Emerfion  at 
H,  is  fomctimes  3I  Hours,  and  fometimes  more;  and 
the  Time  of  total  Darknefs  is  generally  i|  Hour^  as  I 
told  you  bjjfoie. 

Euphrof.  I  have  a  few  more  Queftion s  concerning 
Eclipfeb  thfii  I  want  refolvcd  \  but  on  Account  of  the 
Vifitwe  are  to  make  this  Evening*  ipuft  refer  tliem  to 
another  Suafon, 
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CUen.  That  I  may  give  you  a  good  Idea  tf  fuch 
Things,  it  is  neceflary  you  fhould  conceive  it  by  a  little 
eafy  Inftrument  of  two  circular  Pieces  of  Pafteboard 
which  I  have  here  prepared,  and  contrived  to  ihew  the 
Nature  of  the  Thing.  One  of  thefe  Pieces  AFMP  15 
to  reprefent  the  Plane  of  the  Moon's  Orbit.— 

Euphref.  Very  good !  and  what  is  the  other  defign'd 
for  ?      . 

Cliw.  The  other  Piece  UFLP,  reprefents  the  Plane 
in  which  the  Sun,  or  the  Earth's  Shadow  appears  to  move 
in  at  the  Diftance  of  the  Moon.  For  in  the  Ffrmament, 
the  Sun  feems  to  go  in  the  fame  Traft  verv  nearly  with 
the  Moon ;  and  if  the  conical  Shadow  of  me  Earth  were 
cut  through,  at  the  Diftance  of  the  Moon,  that  Sedion 
would  appear  a  dark  circular  Space,  and  to  move  in  dia 
iarae  Traft  with  the  Sun. 

Euphrof.  Well ;  and  how  then  ? 

Oem.  Then  the  Edge  of  the  circular  Piece  AFMP 
will  reprefent  the  Orbit  of  the  Moon,  and  that  of  the 
other  Piece  the  Orbit  of  the  Sun,  or  (in  other  Words) 
the  Ecliptic,  at  the  Diftance  of  the  Moon.* 

Eupbrof.  So  far  I  apprehend  you  pretty  well  j  pray^ 
procc^. 

Clean.  In  the  laft  Place,  you  muft  know,  that  the 
Plane  of  the  Moon's  Orbit  does  no^  lie  exa6Uy  level 
with  the  Plane  of  the  Ecliptic,  but  one  Half  below  it, 
and  the  other  above  it,  juft'asyou  fte  me  put  thefe  two 
Pieces  of  Pafteboard  together. 

Eupbrof.  I  fee  your  Meaning  plain  5  the  Half  FAP 
lies  below  the  Ecliptic,  and  the  other  Half  FMP 
above  it. 

CUan.  Well,  then  the  Diftance  between  thefe  Planes 
is  called  the  Latitude  of  the  Atooni  that  below  the 
Ecliptic  is  the  South  Latitude^  the  other  above  it  the 
North  Latitude  I  becaufe  the  Moon  in  defcribing  the 
lower  Part  FAP  is  Southward  of  the  Sun ;  but  in  the 
o.her  Half  FMP  flie  is  Northward  of  it. 

Eupbrof.  I  undcrftand-  you  fo  hx  very  well  j  pray 
go  on. 

Cleon.    Alfo  the  Points  F  and  P,  where  the  Planes 

crofs  each  other,  are  called  the  Nodes ;  and  F  the  JfceH-' 

ding  Node^    becaufe  there  the  Moon  rife^  above    the 

3  Ecliptic^ 
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.Ecliptic^  aiid  j£  tbus  marked  ^  «  ^^  c^hef^  P,  is  Aii 
Difitndiug  Nsdij  marked  thus  ^  :  And  now  having 
jUfficientty  explained  the  Inilrumcnr^  it  will  be  ^^f 
cafy  to  underftand  the  Things  you  cnguiic  father  of 
EcHpfes, 

Eupbrnif.  If  fo,  I  ih^U  be  very  gbd  ;  and  pray  let  me 
know  when,  or  in  what  Part  of  the  Moon's  Orbit  there 
may,  and  when  there  may  not  be  an  Eclipfc  ? 

Chcn.  I  (hall  fatisfy  your  Enquiry  firft  of  Sd^r 
Eilipfii  ;  and  therefore  from  what  1  have  already  faid,  you 
will  eaHly  conceive,  that  a  Spei5tator  at  the  Earth,  a  i  i^ 
iwill  view  the  apparent  F^ces  of  the  Sun  and  Moon  very 
nearly  a:|ual  at  the  Dtftance  of  the  Moon  j  and  confe- 

?ucntly  the  Moon  journeying  round  every  Month  in  her 
)rb(t  AFMP,  and  the  equal  Solar  Dlfk  moving  round  the 
Edtptic  UFLP,  which  two  Orhi^  inter fe£t  each  otbci 
at  F  and  P  ;  it  muft  happen  that  in  the  Courfe  of  a  Year 
the  Sun  will  be  fecn  in  the  Nodes  F  and  P,  at  two  dif* 
fercnt^  and  almoll  oppofite  Seafons  of  the  Year  j  and 
will  be  for  fome  Time  fo  near  them  on  each  Side,  tbic 
when  the  Moon  paffo  that  Part  of  her  Orbit,  flic  muft 
neceflarily  hide  or  cover  either  the  Whole  or  Patt  of  ibc 
Sun*s  Diflc  or  Face,  and  fo  produce  an  Eciipfi  ^f  th  Sun^ 
total  or  partial :  For  fiace  the  lucltnation  or  Diftance 
between  the  two  Orbits  grows  lefs  and  lefs  from  AU, 
where  it  is  greatcft,  towards  the  Nodes  where  it  is  no- 
thing;  fo  there  muft  be  a  certaii^  vifible  Latitude  or 
Diftance  as  at  C,  B,  which  is  juft  equal  to  the  Sum  of 
half  the  Diameters  of  the  Moon  Bj  and  Sun  C  j  (becaufe 
the  greateft  Latitude,  AU  or  IM,  far  exceeds  that  Sum.) 
Again,  fince  the  vifible  Latitude  BC  is  equal  to  the  half 
Diameters  of  the  Sun  and  Moon^  the  Moon  in  paiEng 
ftlong  wUl  Juft  touch  the  lower  or  Southern  Limb  of  die 
Sun,  but  cover  no  Part  of  hit  Surface:  Confequendy 
aay  new  Moon  before  the  Point  B,  as  at  d^  will  have 
fuch  a  Latitude  from  the  Sun  at  r,  as  will  exceed  the 
Sum  of  their  half  Ptameters,  and  fo  will  be  fcen  to  pafs 
ftt  fome  Diftance  below  the  Sun,  and  not  tatich  it. — But 
if  the  new  Moon  appears  nearer  to  the  Node  F,  as  ^t  D, 
where  her  Latitude  from  the  Sun  at  E  is  lefs  than  the 
faid  Sum  of  the  half  Diameters  of  the  Sun  and  Moont 
thea  the  Moon  will  be  feen  to  pals  over  a  pBSt  of  the 

Sua*4 
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Sun*$  Dilky  and  fo  caufe  a  partial  EcUpfi  of  the  Sun 
yrbere  it  is  vifible. 

Once  more ;  if  the  new  Moon  happens  in  the  very 
Node  itfelf,  as  at  P>.  the  Sun  being  there  alfo,  the  Moon 
then  having  no  Latitude  muft  nccefiarily  pafs  over  the 
vhole  Diik  bf  the  Sun,  and  fp  produce  a  central  and 
total  EcUp/i  of  the  Sun, 

Laftly  \  New  Moons  on  the  other  Side  of  the  Node 
F,  to  the  fafne  Diitance  G  H,  will  produce  E^lipfes, 
more  or  lefs,  on  the  upper  or  northern  Part  of  the  Sun  ; 
but  at  H  the  Sum  of  the  half  Diameter^  and  vifible 
Latitiide'being  again  equal,  the  Luminaries  wiU  there  but 
juft  touch  each  other;  and  in  all  Parts  farther  from 
the  Node,  as  at  K,  there  will  be  no  Eclipfe  poffible  | 
for  the  Moon  wiU  then  pafs  above  the  Difk  of  the  Sun. 

Bupbrof.  .  It  is  all  very  evident  j  and  therefore  I 
prefume  the  Points  B  and  H  in  the  Moon's  Orbit  are 
what  you  call  the  ecliptic  Boundaries^  or  Limits  of  Solar 
Eclipfes. 

'  Cleon.  Yes,  they  are  fo  \  and  now  with  Refped  to 
Lunar  Eclipfesy  we  muft  turn  our  Eye  to  the  oppoiite 
parts  of  th^  Orbiis  on  each  Side  the  Node  P,  where  we 
ihall  view  the  Full-Moon  in  her  Orbit,  and  the  Section 
of  the  Earth's  Shadow  at  the  Diftance  of  the  Moon's 
Orbit  in  the  Pomts  O,  P,  Q,  S. 

Now,  in  the  firft  Place,  let  us  confider  that  if  the 
FuU'Moon  happens  atN  or  R,  where  the  Earth's  Shadow 
paffiiiff  by,  juft  touches  it,  then  in  any  Point  between  N 
and  K,  the  faid  Shadow  will  more  or  lefs  involve  the 
Mooif ,  and  fo  caufe  a  Lunar  Eclipfe  in  a  greater  or  lefler 
Degree ;  and  therefore  thofe  two  Points,  N  and  R,  in 
the  Lunar  Orbit,  where  the  Sum  of  the  half  Diameters 
of  the  Moon  and  Earth's  Shadow  is  equal  to  the  true 
latitude  of  the  Moon,  ^re  the  Boundaries  or  Limits  of 
Lunar  Eclipfes^  on  each  Side  the  Node  P. 

Again,  in  the  fecond  Place;  the  nearer  the  Moon  is 
to  the  Node  P,  the  greater  will  be  the  Eclipfe,  and  there- 
£>re  greateft  of  all,  and  central,  in  the  Node  itfelf^ 
where  the  Shadow  of  the  Earth  is  near  three  Times 
greater  than  the  Moon,  as  I  formerly  told  you.    ^ 

Buphrof  The  Manner  of  explaining  the  Boundaries 
if  a  Lunar.  Eclipfe  I  lee  is  the  (ame  nearly  as  that  of  th» 

Solar 
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Solar  ones^  and  as  eafily  uiidcr{l<iod.  But  unlefs  I  couU 
tell  which  were  greatcft,  £he  Sum  «/  tii  half  DimmttrM 
af  the '  Sun  and  Mnm^  or  of  the  Shad&:g  and  Af44nf  I 
can't  t^ll  whkh  would  be  greateft,  the  Limits  of  a  S^lar 
er  Lumr  Edipfi. 

CUm.  Though  the  latter  Sum  be  in  itfelf  greater  Ihia 
the  fonncr,  yet  the  former,  with  Rcfpedl  to  the  vi^k 
Latitude  of  the  Moor^  is  greater  th;in  the  Uncr,  ia 
Regard  of  her  true  Latitude ;  and  thcr^^fore  the  LimU 
ef  a  Solar  Edipfe  exaed  thofi  of  a  Lunar  me. 

Euphrof  I  mould  bt*  glad  ro  know  in  what  Time  ibc 
Sun  moves  over  the  ecliptic  Limit  CG< 

Cleon.  Thefe  Limits  are  fomcwhat  variable  \  but 
when  CG  b  leafl,  the  Sun  takes  up  about  aS  Dip  ifl 
paiHng  over  it,  and  31  Days  when  grtatcft, 

Euphrsf  And  pray  what  is  the  Time  betwtoen  oof 
new  Moon  and  another  ? 

Ctisn*     Twenty-nine  Days  and  an  half. 

Euphrsf     Whv  thcn^  when  the  Limit  CG  i$  greatcA, 
there  muft  neceffarily  he  an  Eclipfc  of  the  Sun  clyni)| 
his  Stay  within  that  Limit  5  but  when  it  is  leaA^  1   per*^^ 
celve  it  b  poiTible  there  may  be  no  Ecliyfe  of  ihc  ouiL^I 
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Would  be  no  ficlipfe  of  the  Moon^  in  fuch  a  Cafe^  at 
that  Node,  even  when  the  Limit  is  the  greateft  of  all. 

Cii$H.  VerjrwcUobferved,  Sis^o^ki;  nor  can  there 
ever  be  ttvo  Lunar  Eciipfes  together  at  the  fan^  Node> 
vrhen  the  Limit  is  greateft  j  5}  that  upon  the  whole  you 
fee  there  can  be  but  one  Eclipfe  of  the  Moon  withiii 
the  Lunar  Limits,  and  fometitnes  none  at  all. 

£upbrof.  Then  I  fee  'tis  pofSble,  that  in  fortie  Yeaw 
there  may  be  no  Lunar  Eclipfe  at  all. 

CUon.  Yes,  it  is ;  and  thus  it  happened  in  the  Years 
173+,  1738,  1745,  1752,  and  in  the  prcfent  Year  1756, 
and  will  again  happen  in  I763  ^  for  in  thefe  Years  there 
Was  no  Eclipfe  of  the  Moon ;  and  but  two  of  the  Sun,  and 
both  invifible  to  us,  except  that  of  Auguft  the  3d,  1738. 

EuphroJ,  We  find  bj  Experience  that  the  Soiar  and 
Lunar  Eciipfes  happen  both  at  the  fame  Times  of  the 
Year,  which  is  alfo  evident  from  the  Inftrument. 

CUdn.  It  is  fo  \  for  the  new  Moon,  which  obfcafe^ 
the  Sun  in  the  Solar  Limit,  is  itfelf  eclipfed  by  the  Sha^ 
dow  of  the  Earth  at  the  Lunar  Limit,  when  it  is  next  at 
Full. 

.Euphrof.  I  underftand  you  very  well  j  and  I  farther 
obferve,  that  as  the  Nodes  F  and  P  are  in  oppofite  Points 
of  the  Orbit,  fo  after  half  a  Year,  the  Nodes  will  change 
their  Nature,  and  that  which  is  now  the  Sdlar  Nodi  i^U 
then  become  the  Lunstr  ;  and  the  Lunar  Node  that  now  is, 
will  then  bedome  the  Sdlar  Node^  and  will  be  the  Seafon 
of  Eciipfes  again. 

CUon.  It  will  not  be  quite  half  a  Year  between, 
becaufe  the  Sun,  for  Inftance,  may  be  eclipfed  at  the 
ind  of  one  Limit,  as  at  G,  (as  in  the  Year  1732,  De^ 
amber  6)  and  at  the  Beginning  of  the  other  at  O,  (as 
May  2,  1733)  in  Which  Time  there  intervened  not 
above  147  Days,  which  is  fhort  of  half  a  Year  by  35 
Days.  Yea,  the  Sun  may  leave  one  Limit,  and  arrive 
to  the  next  in  about  four  Months  and  an  half,  as  in  the 
Year  1740  the  Sun  was  eclipfed  ^an.  17,  and  again  in 

?une  12  \  and  another  Reafon  fbt  this  is,  that  the  Nodes 
and  P  are  not  fixed,  but  move^n  a  retrograde  Manner, 
fo  as  that  the  diftant  Node  is  carried  towards  the  Sun^ 
and  they  meet  near  ten  Days  foondr  than  if  the  Nodfe 
were  fixed. 

V01..L  }JL 
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Euphrof.  WlII^  I  am  not  now  fo  much  at  %  Lofs  to 

put^fs  thv  Re.ikjn  why  wc  have  in  different  Years  a  dif- 
fe re n t  N 111 n be r  o t  L c  1  i p fes  ;  why  one  Year  fm r ,  another 
/U'^,  and  a  third  Y ^^T  Jive  or  fu  \  and  alfo  the  Reafan 
why  they  hap|>Lj\  at  fuch  and  luch  Intervals  and  SeafonJ 
of  the  Yi'iiT  :  This  Dodbine  of  Nodes  and  Limits  hai 
given  niL^  the  Ratknaft  nf  Eclipfcs  beyond  whatever  \ 
expected  ;  and  iu)vv  to  be  plain  with  you,  1  am  got  to  a 
Tie  fins  uli^ii^  f.ir  I  know  not  what  further  to  alk  or  fiy 
on  the  S'jbjcct  ct"  Kclipfc^, 

CM"jk,  ^ve  hi^ve  pretty  wtU  cxhaufted  the  Subjc^ 
indt't'd,  Eujhfofyfj^^  and  I  ihall  only  obft^rve  to  you  next, 
that  thi^  Vcur  1740  had  fix  Ecliples  in  a  very  peculiar 
Manner ;  for  In  thofs:  Years  wherein  fix  Eclipfes  hippen, 
theic  are  ptiicrailv  two  of  the  i>un  and  or^e  of  the  Ah^n  at 
each  tciipiic  l^taion ;  but  in  that  Year  ihi re  were  three 
ecliptic  SiidniiH,  or  the  Luminaries  came  three  Times 
withiji  the  ticlq]t:c  Limits,  and  each  of  them  fuffcrej  an 
Echpfctich  Titre  ;  fo  that  in  that  Year  there  vrere  thitc 
Eclipfcs  Q\  ihc  Svin,  and  three  of  theMtjon;  a  Thing 
whiLh  vcrv  r;.n  !y  happens.     But  Eclipfcs,  like  all  other 
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Thoughts ;  I  ufed  to  fiancy  the  Earth  on  which  we  live> 
and  the  vifible  Lights  of  Heaven,  were  all  the  Creation, 
the  whole  of  the  Univerfe;  nor  did  I  ever  imagine  God 
had  more  than  once  faid.  Let  us  make  Man.  I  thought 
we  had  held  the  fecond  Clafs  of  created  Beings,  and  muft 
acknowledge  Superiority  only  to  Angels.  But  what  cart 
we  think  of  ourfelves,  CleonicuSy  if  every  Planet  be  a 
World,  and  every  Star  the  central  Sun  of  a  Syfteiii  ?  If 
every  Syftem  be  inhabited,  and  thofe  Inhabitants  various 
as  the  Globes  they  live  on  I 

CUonicus.  We  can't  certainly  tell  what  to  think,  my 
Eupbrofyne ;  the  Idea  is  too  grand  for  human  Compre* 
henfion ;  even  Reafon,  Nature,  and  Analogy  here  ar^ 
but  blind  Guides  ;  they  conduct  us  with  Certainty  but  a 
little  Way  in  the  Abftrufities  of  infinite  Creation ;  and 
ere  we  have  pafled,  as  it  were,  the  Threfhold  of  th6 
Univerfe,  we  are  loft  and  confounded.  With  the  Poet 
we  may  fay — 

Now  had  tV  eternal  Archlun  fuprmiey 

In  Amplitude  flretcVd  out  this  wond*rou$  Frame ; 

Equipt  magnificent y  the  Houfe  of  God^ 

Through  netghtb  and  Depths  his  ioundlefsy  Heft  Abode  % 

One  Houfe ^  one  JVorld^  one  Univerfe  divine^ 

JVhere  countlefs  Orbs  thro*  countlefs  Syjlemsjhine, 

Syflems  !  which  vievifd  throughout  the  Circuit  widif 

Or  loft — or  fear ci  the  pointed  Sight  abide. 

(Thro*  Space  immenfe^  with  Diminution  feen) 

Tet  boundlefsf  to  thoje  Worlds  that  roll  within  j 

Each  fVorld  as  loundlefsj  to  its  native  Race^ 

That  range  J  and  wanton  thro*  its  ample  Space ; 

Frequent  thro*  Fields^  thro*  Clouds  of  Fragrance ^fay^ 

Qrjkim  the  wat*ryy  or  ethereal  Way. 

Univerfal  Beauty. 
Euphrof  The  Poet's  Reflexions  arc  certainly  juft ; 
they  do  mdeed  infpire  us  with  noble  and  auguft  Senti- 
ments of  the  divine  Being :  He  has  made,  and  by  his 
Providence  governs,  not  one^  but  an  Infinity  of  Worlds ! 
How  narrow  muft  their  Conceptions  be,  who  imagine 
our  Earth  contains  the  Whole  of  the  rational  Species, 
or  that  Heaven  is  to  be  repleniflied  with  Colonies  from 
this  little  Spot  alone  ! 

,    M  a 
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Cl^m^  Very  true.  Sifter  j  our  Earth's  a  Ihdc  Spot  m- 
Ifeed,  and  inconfiderable  in  Comparifon  of  the  more 
l^ble  Parts  of  this,  much  more  of  ihofc  af  innumerable 
other  Syftems*  In  Regard  of  ivbich^  Mr,  Maiir  ilittt 
CXpoftulates  with  opiriioriaccd  Man, 

fp%at  is  ibis  Earth,  &fwbkh  thu  artfi  pr&uA  f 

Loft  and  unkmwfi  in  ihi  mwf  ghrUus  Crcwd^ 

A  Pmnt  it  fmru  appiars. — Eft  it  btgun^  1 

^Thi  rtj}  i/jeir  Csurfis  hav€ I 

Afid pali^  when  it*s  wj  m^^re^  U  mMifi  Agi%  run^  1 
Euphr^^J.  Our  Earth  to  be  fure  can  be  confidenihk  to 
no  Part  of  the  Univerie  but  ourielves,  and  pcrbiip«j£o  the 
Inhabitants  of  the  Moon,  who  behold  it  as  a  very  laf^ 
and  bright  Moon;  but  as  to  all  other  Worlds,  M€rc^j^ 
Vinusy  ^nd  .liars  excepted^  the  Exiftcncc  of  our  £ar^ 
(I  find  by  what  you  have  fud)  is  ncitherr  known  or  fuf* 
peScd  by  them:  And  if  the  Earth  be  not,  then  furrfy 
its  Inhabitants  mu{^  b^  abfolutely  unknowo^  ant)  uicoa* 
fidcrablc  with  Refpedi  to  the  Utuverfe* 

Cle$n.  Your  Obfervation  is  vcryjurt,  Euphr^Jjfm;  and 
yet  you  fee  what  an  high  Value  Mankind  are  ajjt  co  p 
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JVhere*s  now  tl)y  Pridey  which  lately  dar*d  to  fay ^  "J 

The  Stars  were  only  nutde  to  light  thy  IVay^  I 

Jrid  all  /*/  Univerfc  thy  Pleafur^  to  cbty  ?  j 

ff^hat  impious  Madnefs  urg^d  thee  on  to  call 

Thyfclf  the  folt  and  fovereign  Lord  of  all? 

If  fuch  thou  art^  let  fame  plain  Proof  be  JhotVHy 

And  make  thine  Empire  oer  thy  Vajfah  knofwn. 

hid  the  Sun  Jbine  ;  command  the  IVinds  to  ceafe  : 

Make  the  Rains  fall  j  or  chide  the  Seas  to  Peace, 

ffhat  I  are  tbefe  deaf? — Once  more  exert  thy  Sway  : 

Try  which  of  all  thy  Subje£fs  will  obey  : 

Enjoin  the  Tyger  to  refrain  from  Blood, 

Or  bid  the  Crocodile  provide  thy  Food, 

Thefe  know  their  King,  perhaps,  and  will  comply,'^ 

Hail,  mighty  Lord  ! — IFhat  I  does  the  Monarch  fly  f 

Unhappy  Prince  I  whofe  impotent  Command 

The  meanejl  of  thy  Vajfals  dares  withfland. 

And  wreji  the  Sceptre  from  thy  feeble  Hand,. 

Univerfe. 
Euphrof,    Your  rehearfing  thofe  Lines  brmgs  to  my 
Mind  a  table  of  the  late  ingenious  Mr.  Gay,  qi  the  Man 
and  Flea,  to  this  Purpofe — 

IVhat  Dignity  s  in  Human  Nature, 

Says  Man,  the  mofi  conceited  Creature^ 

As  from  a  Cliff  he  cafl  his  Eye, 

And  viewed  the  Sea  and  arched  SJty  ! 

The  Sun  was  funk  beneath  the  Main, 

The  Moon,  and  all  theflarry  Train, 

Hung  the  vafi  Vault  of  Heavn,     The  Man 

His  Contemplation  thus  began. 

When  I  behold  this  glorious  Shoxu, 

j/ttd  the  wide  wafry  florid  below, 

Thefcaly  People  of  the  Main, 

The  Beafls  that  range  tk-  Wood  or  Plain^ 

The  wing'd  Inhabitants  of  the  Air, 

The  Day,  the  Night,  the  various  Tear, 
-  Jnd  know  all  thefe  by  Heaven  defign^d 

As  Gifts  to  pleafure  Human  Kind, 

J  cannot  ratfe  my  Worth  too  high  5 

Of  what  vafl  Confequence  am  II 
Not  of  tV  Importance  youfuppofe^ 

Rfphes  4  FtEA  upon  his  Nofe  : 

M  3  So 


i66     THE   YOUI^G    GENTLEMAN 


i 


Be  humhk^  horn  thyft^  ivfian  5 
KnotL*^  Pridi  was  nrvir  ma^thr  Man. 
^Tjs  Vmity  that  fwi*U$  thy  mind. 
What !  Hfiw'n  and  Earth  f^r  thtt  dtfiin'd  f 
Fqt  thf€  ! — madt  oftfy  far  mr  Nnd  \ 
7hat  mon  important  fleets  might  feid. 
CItm.    The  great  Mr.  P&pf  too  ^1lakc^  a  petA:<!l  Jeff 

ihe  giddy,  humourour  Creature,  Miiiu — 

Created^  half  i$  rife^  and  half  t&  fall  j 
Gnat  Lsrd  &f  all  Thmp^  ytt  a  Ffff  ie  ail* 
Sd€  Jud^£  af  Truths  in  gadUfi  Err&r  ht^'td ; 
Thr  Glory.  Jtji,  and  Riddh  of  thi  WirU. 

Yea,  he  m^kes  the  Ange!*;  ndmirc  the  greaicft  Mill 

ether  wife  than  we  do  a  i^innJ^cy*  Jn  their  Litici : 
Superior  B  fitter  ^  wh^n  ef  lati  tiry  faw 
J  mortal  Man  uffold  all  Natun^i  Law^ 
jtdmirdfuh  H^fdQm  in  an  earthly  Shapr^ 
Attd Jhnv*d  aV^tviion^  m  wtfim^  cfn  Jpt, 

Ef&v 
Ettphrpf  But^  ^y  Ckomtus^  do  not  the  V 

the  Jeft  tcjo   far  in  thus  ridkuJtng   Mankind  i 
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drous  Variety  of  Natures,  Kinds,  Forms,  Sizes,  Per- 
fections, Wc.  in  the  inferior  and  more  unworthy  Part  of 
the  Creation,  and  be  content  with  giving  one  Specimen 
only  of  a  better  Sort. 

CUon,  And  that  too  in  one  Point  only,  vi%,  the 
Power  of  the  contemplative  and  reafoning  Faculties.  For 
'tis  well  known,  that,  with  refpcct  to  any  Scnfe  of  the 
Body,  Man  is  exceeded  by  fome  one  or  other  of  thie 
irrational  Tribes.  The  Mind  is  doubtlefs  a  noble  Prin- 
ciple, but  (hould  it  be  thought  ftrange  to  fuppofe  that 
it  is  capable  of  various  and  different  J)cgrees  of  Perfec- 
tion ?  Or  that  there  ftiould  be  Beings,  who  poffefs  all 
thefe  fuperior  Degrees,  and  are  therefore  of  a  more 
exalted  Nature  than  ours  ? 

Euphrof,  Well,  granting  what  Variety  of  reafonable 
Beings  you  pleafe,  I  prefumc  you  allow  they  are  all  de- 
figned  for  Heaven  and  Happinefs  in  another  World  : 
But,  pray.  Cleontcus^  what  becomes  of  irrational  Crea- 
tures when  they  die  ? 

Cleon.  By  Nature  only,  we  know  but  little  of  our  own 
future  State,  and  of  Courfe  but  little  or  nothing  of 
theirs.  'Tis  fottifh  to  imagine  that  they  were  made  tq 
anfwcr  no  End,  but  Mr'n's  Luxury,  Diverfion,  or  Ufe. 
No  doubt,  but  in  the  Creator  there  was  one  uniform 
Defign  of  Happinefs  and  Good  intended  for  the  Whole, 
and  to  be  enjoyed  by  every  Creature,  in  Proportion  to  the 
Pcrfedion  of  its  Nature.  But  of  what  Sort  or  Kind 
this  general  Felicity  is,  and  where  and  when  to  be 
enjoyed,  is  Part  of  the  Knowledge  concealed  from  us. 
That  there  arc  Strokes  pf  furprifmg  Wifdom  and  Dcfign 
in  the  meancil  Animal  we  well  know,  and  (hall  fee  more 
of  in  our  future  Converfations ;  and  alto,  that  there  is 
a  mutual  Relation,  Dependance,  Harmony,  and  Con- 
nexion in  all  the  animated  Orders  of  Beings  ;  which 
plainly  prove,  that  each  Order,  and  every  Individual, 
IS  of  fome  Importance  and  Concernment  to  the  Whole, 
as  well  as  Man,     According  to  ti.e  Poet's  fine  Simile. 

Like  fome  grand  Building  is  the  Universe, 

Where  every  Part  is  ufeful  in  its  Place  \ 

As  well  //?/  Pins  which  all  together  holdy 

/$  the  riph  Carvings,  or  the  glowing  Gold,. 

Univcrfc;, 
.    M4 
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JBiore  eafy  and  pradically  ufeful.  To  which  End  we  have 
three  excelleac  Inftruments  contrived^  vi%.  the  Akmii,- 
X.AEY  Spheri,  the  Orrery,  and  the  Globes. 

Euphrof.  I  ihould  much  delight  to  be  acquainted  with 
the  Nature  and  Ufes  of  thefe  Inftruments,  CUonicuSn 

ClsoM*  That  you  will  attain  with  great  £afe ;  for  there 
is  nothing  in  them  which  a  Genius  much  inferior  to 
yours  is  not  capable  of  apprehending. 

Bufhrcf.  No  Compliments,  I  beg  of  you,  CUifiicus  > 
I  fliaU  put  you  to  prove  your  Words ;  for,  if  I  can  once 
underftand  thefe  Machines,  I  fhall  have  a  ^reat  Opinion 
of  myfelf  as  an  Aftronomer. 

CUon.  And  juftly  you  may  ;  nor  will  you  then  be  the 
firft    Woman    who  has    underftood    Aftronomy   welL 
Aftronomy  is  a  noble  Science,  worthy  the  Fair-Sex,  and 
Jiighly  deferving  the  Encomium  of  the  Poet. 
Aftronomy  I  bailj  Science  heavenfy  hern  f 
Tljy  Schemes  the  Life  a^ft^  the  Mind  atbrn. 
Thy  Aids  the  Heanxen' s  feal d  Volumes  wide  impart  ; 
AfU  test^ht  the  Seaman  firft  his  ufeful  Art ; 
Gave  changing  Seafons  their  determined  Space^ 
And  fix*  d  ta  Hours  and  Tears  their  miafur^d  Race. 
Euphrof.  So  ufeful  a  Science  urges  me  with  Impatience 
to  the  Study  of  it ;  and,  pray,  which  of  the  afore-nained  * 
Inftruments  do  we  £rft  begin  with,  to  employ  the  remain* 
ing  Hours  of  the  Day  ? 

.  Clem.  The  Armillary  Sphere,  by  the  Knowledge 
of  which  you  will  naturally  be  led  to  the  underftanding 
of  the  Orrery  and  the  Globes,  on  which  you  may  praAiie 
all  the  ufeful  Problems  of  Aftronomy. 

Euphrof  Pray  what  is  that  you  call  the  Armillary  Sphere  ? 
Clean.  I  will  preiently  (hew  you  ;  I  have  bought  one  at 
London^  as.  I  came  home,  which  coft  me  20  Guineas,  on 
Purpofe  to  give  you  the  better  Idea  of  fuch  things  aa  mav 
prove  the  future  Subje£l  of  our  Speculations.— —Here  it 
18,  Sifter* 

Euphrof.  A'  fine  and  curious  Machine,  indeed  !  But  I 
iee  nothing    but  Circles  varioufly  connected  together;, 
pray,  what  am  t  to  underftand  by  them  ? 

lileon.  You  will  fee  more  liereafter ;  but  we  will  firft 
ponfider  the  Nature  and  Ufe  of  the  Circles ;  a  due  Under* 
ftanding  of  which^  is  the  Ground  of,  aU  |pra/Stical  Aftro? 
W»7t 
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Euphr&f   That's  c'oubtrefs  the  Cafci  but  a  Parcel  of 

Ikarc  Circles  ieem  art  uncouth  SubjcuS  for  Studjfi  thay 
fcein  fo  varioufly  cambint^d  and  intermtsord^  that  I  icar 
T  fliall  ne/cr  uncicrrftuntl  thirm. 

CA'j?^^  So  i  rciTieniber  you  once  fafd  &f  the  varioui 
Conjugations  an  J  kind**  oi  Verba  iii  the  Frmck  Grammar, 
an  J  yet  you  have  ibund,  ihat  fiochin^c  byt  Attention  ^id 
Rcfolution  w:is  ncccffry  m  make  you  t  pert  clM  tilt  ei^ 
ofcli^rn.  Th^  lilcr  you  will  find  of  this  Study,  whi£b 
is  muc)i  cjfier :  I  fh^ill  only  rcpc;tt  the  VVord*o/  A&itilimp 
to  ciiC''iJrJ*ge  you  thereto, 

J  fubfU  and  furprixift^  Tajk  ifjh&wn  i 
Aluch  tav^  I  p/iji^  pt  jiiU  pn  k^d  mt  en, 
TMi^  Things  f\  m  dserA,  ttAiiJi  /  th^  njl  fxptwt^ 
£.':f:y  mv  Prtcrpts^  and  ^mflaift  m  m^r^t. 
*Ti3  it*} i y^tt Jf*jrch  fity  hymy  Aid ycu  try 
T*  cUmb^  mid  vtnv  t.c  tnjidt  of  the  Saj  ; 

And  fe%  *  i5  i  .*f 51*/  the  Lmjui  y^u  nmjl  ^kty  : 

Thf  varr(nu  B&unds  ff/pur  6tvn  Bnafi  ym  fafi^ 

EnJ&y  iht  If^sfld^  aid  r^vi  i*t  tbt  vafi  Spit€i  - 
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Tame  Parts  or  Portions,  as  you  fee  thefe  Circles  divide 
the  Sphere. 

Eupbrof.  I  fuppbfe  you  mean,  if  my  Eye  could  be  placed 
in  the  Center  of  this  Sphere,  I  fhould  fee  its  Circles  upon, 
or  againft  thofe  very  Parts  of  the  Heavens  where  diofe 
imaginary  Circles  of  the  Ailronomers  are  fuppofed  to  be. 

Clean.  Moft  happily  conceived,  my  Euphrofyne  j  your 
Genius  is  turned  for  the  Science. — The  Sphere,  you  ob- 
ferve  is  moveable  within  the  Frame,  and  the  large  Circle 
(HOR)  fupportcd  thereby ;  which  Circle,  you  fee,  with 
ibme  others,  are  graduated,  or  divided  into  their  proper 
Degrees. 

Eupbrof.  I  take  notice  of  thofe  graduated  Circles ;  but 
muft  confefs  I  have  but  an  imperfedl  Notion  of  thofe 
Divifions  and  their  Ufes,  and  fhould  be  glad  to  have  them 
farther  explained  to  me, 

Clem.  To  underftand  that  aright  is  a  fundamental  Ar« 
tide  ;  in  order  to  which  you  muft  know,  that  a  Circle  is 
generally  divided  into  four  equal  Parts  or  Quarters,  called 
^uadrantfy  and  each  of  thefe  Quadrants  is  again  divided 
into  90  equal  Parts,  called  Degrees^  as  you  fee  is  done  on 
this  broad  Circle  ;  fo  that  the  whole  Circle  contains  four 

Times  90,  or  360  Degrees. Again,  each  Degree  is 

fuppofed  to  be  fubdivided  into  60  equal  Parts,  called  &- 
eandsy  and  each  Second  into  60  others,  called  Thirds  ;  and 
fo  on.  But  thefe  laft  Divifions  are  too  fmall  to  be  actually 
made ;  and  therefore  a  Degree  is  generally  divided  but  into 
Halves  and  Quarters;  that  is,  at  every  15th  Minute: 
But  I  have  formerly  acquainted  you  with  this  Manner  of 
dividing  a  Circle,  and  need  not  again  repeat  it  to  my 
Euphrofyne. 

Euphrof.  I  underftand  you  well,  and  thofe  Degrees,  I 
fee,  are  numbered  at  every  loth  Divifton;  but  I  alfo  ob- 
ferve,  this  Method  of  numbering  Degrees  is  not  the  fame 
in  all  the  graduated  Circles  of  this  Sphere. 

Clean.  No,  it  is  not ;  but  differs  in  almoft  all  them, 
according  to  their  different  Nature  and  Ufe. 

Euphrof.  Pray,  how  many  Kinds  of  Circles  are  there  ? 
And  what  are  their  Names  ? 

Clion.  All  the  Circles  of  the  Sphere  are  but  of  two 
Sorts,  VIZ.  Great  and  fmall  Circles.  The  greater  Circles 
^ivide  the  Sphere  into  two  equal  Parts,  or  Hemifpberes ; 

an^ 
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2nd  kfl'iir  C i re  l's   divide   it  int©  tWO  uofquil  Parti*  Or 

Euphrof  How  many  arc  the  great  Circlet  of  the  S^ere  ? 
C/fffw.    Thtfy  arc  in  Number  _^i    Four  of  which  m% 
graduatei],  vii.. 

1.  The  H ORISON',  (H  O  R)  which  is  rhts  broad  Circle, 
fnpporccd  by  ihe  Kiims  wUhinw^hich  moves 

2.  T\\t  gmerM  M.\iV.imAH^  (HZRD)  whkh  ii  tbii 
upright,  gf*:dtiaud  Circle^  ft*inding  at  right  Angles  to  the 
Honz^.it  i  aiid  witljin  this  moves  the  Sphere  itfi^lf, 

3.  Tiv:  E<:i2fl^;oLTIAL,  (^Cl)  which  divides  tht 
S p h e r4  i ii L n  r  1  k  Ac; //'f rw  and  Sauth em  Htm ifl^h^rts , 

4.  The  EiJiPTlc,  which  13  ihis  large  Circle^  on  which 
you  f  c  tht  Ch^iratters  uf  the  jj  Sigrs,  and  which  cut* 
thL'  hqulnc^tial  \i\  two  oppofitc  Points  at  the  Horixon-— 
'1  ir^  (1  h^r  Lv/J  a  e  called  CoLURKS  ;  the  Arft  of  which  i( 
c;jli  ,\ 

5 .  '  I ' h  '.*  Eq:um  Jh/il  C o i  u  R I ,  wh  i c h  js  th e  g rc^  C  i rcit 
th.i:  |>:ilks  tnn.u^h  thofc  two  Points  of  the  EquUiocflialf 
Wi^crc  tlu  KcliptLC  intcrfeits  it, 

(j.  ThL  iy//j,W  CoLURE,  which  is  that  great  Circle 


AND  LADY'S  PHILOSOPHY.        17$ 

Ekphrof,  I  diank  you^  C^MuUi :  But* them  is  that 
ftriit)  eufidua  kod  or  Wire  in  the  Middle  of  the  Sphere, 
about  which  rt  turAs ;  n  it  n^  what  yoa  call  the  Jmu  #/* 
$bi  Sphere  f 

Clecn.  Yes,  kiethr^fynes'it  t9  \  and  itreprefents  H^  Axis 
<»f  the  World,  and  the  two  Extremities  thereof,  (N  and  S) 
are  called  the  P^m  of  the  World  ;  the  former  (N)  tho 
Nerih  Pok^  whkh  i»  above  our  Horizon  j  and  the  latter 
(S)  the  South  Pole  J  below  the  Horizon, 

Evphrof.  But  thiS'ftnaH  Circle,  fixed  on  the  Meridtaa 
aboHt  the  North  P^te^  I  prefume,  you  call  the  Hot^^ 
Circk ;  frdm  the  Hours  I  fee  engraved  thereon^  and  ch<^ 
Hand  on  the  Axle,  pointing  to  them. 

Cleon.  You  judge  aright,  'tis  calkd  t\it  thw-Circli  % 
atid  rt  rathtt  afi  Appendage  to  the  Sphere^  than  a  Part  of 
it :  The  Ufe  of  which,  and  of  all  the  Circles  of  the 
Sphere,  great  and  fmsdl,  11^  will  more  fully  confider*  ^nd 
apply,  11^  the  next  enfuing  Opportunities;  the  Day^ 
lig^c  being  too  far  gone  Co  admit  any  Thing  farther  edi 
this  Subjed  at  prefent. 


DIALOGUE    n. 

Of  the  Horizon,  and  its  Various  Vfes. 

Euphfofyne. 

YO  U  gaV!e  ma  Yefterday  an  Account  of  the  Spheres^ 
and  the  Names  of  the  Circles  which  compofe  ic^ 
Cleonicus ;  I  fhall  be  glad  to  have  a  more  difttiuS^  and  par«* 
ticular  Explanation  of  Hie  Nature  and  Ufe  of  thofe  Circles^ 
that  I  may  ti^^  more  coinpleatly  comprehend  the  Defign 
of  the  MajchlAe. 

Cleon.  ril  now  begin  to  tuform  you  of  die  Name^  Na^ 
tare,  aqd  Ufi  of  all  the  Circles;  how  they  divide  the 
Sphere  -,  and  the  Terms  of  feveral  Points  and  PlNts  of 
the  Machine  derived  therefrom. — ^And  firft  of  all^  let  us 
confider  this  bfoadeft  Circle^  the  Hormn. 

Eupbrof.  With  Pleafure  I  attend  you,  Cleonicus ;  pray 
then,  whence. has  it  the  Name  I  Anadwhat  does  itimport  ? 

Cleen.   The  Word  is  derived  from  the  Greei^  and  the 

Ufe 
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Ufe  of  the  Circle  is  contained  in  its  Name  ;  for  it  comes 
from  a  Word  which  fignifies  to  hund^  limit y  OTUrminaii\ 
as  the  Jhriz^n  is  appointed  to  fliew  that  Circle  in  the 
Heavens,  which  h^junels  or  terminates:  the  Sight  of  the 
Spt;i5tator  uny  whi:rc  fit  gated  on  the  Earth- 

Euphrof  I  fuppofc  you  mean,  that  diftant  Boundary  of 
our  b;ght^  where  the  Heavens  and  the  Earth  fecm  to  join 
all  n round  u^,  r.s  it  appears  from  the  Xop  of  an  high 
Mountain  or  Tower* 

67t*j-7.  The  very  fame,  Euphrgfym  \  'tis  that  imaginary 
Circle  which  intercepts  from  our  View  the  Sun,  Moon, 
and  Stars,  t*ijh  Night ;  and  when  they  defcend  below  it, 
we  {^^^  tlhj  fit  i  as  on  the  contrary,  each  Morning,  when 
thty  appear  iihove  it,  we  fay,  thy  rife. 

Euphraf.  How  far  is  this  Circle  diftant  from  us  m 
the  Ileavcns  } 

Clean.  It  is  every  Way  diftant  from  the  Point  over  our 
Heads  in  the  ik\ivcns  juft  90  Degrees;  and  therefore  di- 
vides the  He.iven^  into  two  equal  Parts,  called  the  Uppr 
and  the  Laiver  iL^nifpherts, 

Enphrff.     By   the  upper  Hemlfphere^  I  fuppofe,  you 
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This  caWd  the  Horizon,  is  the  Round's  Difigjiy 
For  'tisy  to  bound,  givis  Title  to  the  Line. 

Aftron.  Book  I. 

Euphrof.  The  Poet  intimates  what  I  was  juft  going  to 
obferve,  viz,  that  this  Circle  muft  always  be  variable  and 
newy  according  to  the  diiFcrent  Situation  of  the  Spectator 
on  the  Surface  of  the  Globe,  or  Sphere. 

CUon,  Vory  true,  Euphrefyne^  every  Pcrfon  has  an 
Horizon  peculiar  to  himfelf.  Thus  the  People  of  Paris 
have  a  different  Horizon  from  that  of  the  People  at  Lon* 
don^  or  Madrid 'y  their  vifible  Hemifphere  extending  more 
to  the  South  than  that  of  the  former,  and  lefs  than  that 
of  the  latter.  AH  which  I  (hall  more  fully  explain  to  you 
pn  the  terreftrial  Globe. 

Euphrof.  But,  pray,  what  is  this  other  Circle  on  the 
outer  Part  of  the  Horizon,  marked  all  round  with  Letters  ? 

CUsn.  This  Circle  is  called  the  Compafs ;  it  is  of  great 
Ufe  at  Sea ;  and  alfo  in  the  Sciences  of  Aftronomy  and 
Geography  ^  for  which  Reafon  it  is  fixed  on  the  Horizon 
of  Spheres  and  Globes, 

Euphrof  What  are  thofe  various  Divifions  ia  it,  by 
which  the  Letters  ftand  ? 

Cleon,  They  are  called  the  Points  of  the  Compafs ;  and 
are  32  in  Number,  each  cont  ining  ii|  Degrees.  Four 
of  which  are  called  the  Cardinal  Points^  and  are  marked 
with  the  iirft  Letter  of  their  Names,  viz.  S,  the  South i 
W,  the  rVefl ;  N,  the  North  j  E,  the  Eafl,  Thefe  four 
principal  Points  are  fometimes  called  the  four  Winds  of 
Heaven,  They  divide  the  Horizon,  you  fee,  into  four 
Quarters,  in  each  of  which  are  eight  Points, 

Euphrof,  What  are  the  Names  of  thefe  intermediate 
Points  ? 

Cleon,  They  receive  their  Names  from  their  relative 
Diftances  from  the  four  Cardinal  Points,  in  each  Quarter 
refpcftively ;  which  Names  are  denoted  by  the  initial 
Letters  alfo. 

Thus  in  the  Quarter  between  the  South  and  Wejly  the 
Points  are  denominated  as  follows : 

1.  S.  South. 

2.  S.  by  W.  South  by  West. 

3.  S.  S.  W.  S.outh-South-West. 

4.  S.  W.  by  S.      SouTii-W£ST  by  South. 
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5.  S,  W-  Sooth-West. 

6.  S.W.byW.     SouTH-WBST.by  Wist, 
7*  W.  S*  W,       West-South- West. 

«.  W.  by  S,         West  by  South. 
W-  Wist, 

After  the  Lime  Manner,  you  fee,  the  Points  In  the  other 
(^inrtcrs  :^Tii  nanK-d  as  denoted  by  the  Capital  Letters. 

Euphrcj\  I  unJerftand  you  perfectly  well,  as  to  that; 
but  what  is  the  \J\^<:  of  thele  Points  ? 

CLon.  By  thcfn  we  ufually  diftinguifii  theCourfe  of  the 
Wintis  and  Clouds,  and  give  them  their  proper  Namei  | 
thus  if  the  Wind  blows  from  the  N^rth^EaJl  Point,  we 
fay  it  is  a  Ncrth-EnJI  fP^md  j  and  the  Courfe  of  the  Ckiudt 
we  fay  is  South- 11" t/ly  which  is  oppofit^  to  it» 

Again,  in  Geography,  we  thereby  diAinguiih and  relate 
tbtf  Situation  ^nd  Biaying  of  Places,  Countries^  or  Citki, 
one  from  another  :  Thus,  we  hy^  Bourdeaux  in  Franct 
h^  S&uih  of  Lcudon  ;  and  Bagdat  bears  S§uth-E^Ji  front 

LaiUy ;  In  Adronomy,  we  fay,  theSa»,  M§an^  or  Plmuts, 
rife  on  fiu  h  or  fuch  a  Point  ■   or  fo  many  Points  from  the 
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Eupbrofk,  Well,  I  never  knew  fo  much  of  the  Compafs^ 
and  its  Ufe,  before  ;  but  I  fee  now  it  is  very  confiderable  j 
If  there  remain  any  other  Ufes  of  the  Horizon,  or  Com-» 
pafs,  which  we  have  not  enquired  into,  pray,  let  me 
know  them,  Cleonicus. 

CUon*  What  remains  will  be  better  explained  when  w« 
come  to  the  Globes ;  at  prefent  we  will  proceed  to  the 
Gnural  Mtridiatiy  and  confider  its  Properties* 


DIALOGUE    IIL 

Of  the  General  Meridian,  and  the  Degrees  of 
Latitude^ 

Euphrofyni^ 

IObferve  the  Names  of  thefe  Circles  Import  fomcthirtg 
of  their  Nature  and  Ufe ;  pravj  what  is  implied  by 
the  Name  of  this  Circle,  the  Meridian  ? 

Cleon.  It  is  derived  of  the  Latin  Word  MeridieSy  which 
fignifies  Mtd-day^  or  Noon ;  becaufe,  when  the  Sun  comes 
upon  the  Meridian  of  any  Place,  it  is  then  Noon,  or 
Mid-day,  at  that  Place. 

Euphrof  Very  good  j  but  why  do  you  call  it  the  Gem-^ 
ral  Meridian  ? 

Cleon.  To  diftinguifh  it  from  particular  Meridians : 
Now  you  muft  know,  that  a  particular^  or  fpecial  Mcr'i^ 
dian,  is  an  imaginary  Circle  in  the  Heavens,  which  paiTes 
through  the  Poles  of  the  World,  and  the  Zenith  Point 
of  every  Perfon  wherefoever  fituated  on  the  Earth's  Sur- 
face :  Confequently,  there  will  be  as  many  fuch  Meri- 
dians as  you  can  imagine  Points  from  £a/i  to  ff^e/lj  all 
round  the  Earth  ;  for  thofe  which  lie  North  and  South  of 
each  other,  have  the  fame  Meridian  ;  becaufe  thefe  Cir- 
cles lie  North  and  South  themfelvcs.  Now,  in  Spheres 
and  Globes,  this  general  Meridian  fufEces  for  all  the 
reft ;  for  fince  it  is  fixed,  and  the  Sphere  or  Globe  is 
moveable  about  its  Axis  under  it,  you  may  by  turning 
the  fame,  bring  any  different  Part  of  ihcir  Surface  under 
this  Meridian  j  which  will  then  rep refent  the  Meridian  of 
that  Part  or  Place. 

VojL.  I.  N 
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Euphrqf,  So  the  OiEcc  of  thb  Meridian,  I  perceive,  if 
vlcariousj  vfz,  to  reprefent  alJ,  or  any  of  the  reft.  Well, 
fitice  you  have  let  me  into  the  Reafon  ^nd  SignUicaitc^ 
of  the  Nature  or  Title,  let  mc  next  know  wh^it  thcfc 
Divifions  or  Dcgrtes  are  upon  it,  and  to  wh^  Ufc  tiKy 
fcrve. 

Clion,  I  will  :  You  obferye  they  begin  at  the  Equi-- 
not^ial,  and  proceed  each  Way  to  the  North  md  South 
Pole  of  the  Worlds  to  the  Nunii>cr  of  go. 

Euphrof  I  do  ;  and  pray  what  do  you  call  them  ? 

Cleon,  They  arc  called  the  Degrees  of  Latkudg  on  the 
Terreflrkl  Globe:  By  the  Word  Latitude  you  arc  to 
underftand  any  Difiame^  N&nb  or  S^utb  of  the  Equi* 
noftial,  towards  the  Poles ;  a^d  bec^iufc  ftjich  a  Oifiatice 
of  any  Place  on  the  Globe,  is  eft i mated  by  thcfc  De- 
grees, you  will  readily  fee  the  Reafon  of  their  Nimc. 

Euphrof.  I  do  very  plainly  ^  but  why  arc  thofe  De- 
grees numbered  a  contrary  Way  on  the  other  Half  of  the 
Meridian,  or  that  under  the  Horizon  f  for  they  m^ 
j-eckoncd  from  the  Poles  towards  the  Equino^bl  ihcrt, 
I  fee. 


:5J 


AND  LADY'S    PHILOSOPHY.      17$ 

Euphrof.  I  believe  I  apprehend  the  Meaning;  but, 
pray,  CUonicuSj  what  would  you  infer  from  thence  ? 

CUon.  A  very  important  Ufe  is  made  of  this  in  divert 
praftical  Arts:  Thus  the  Geographer  and  Dialliji^  by 
taking  the  Height  of  the  Pole  Star  with  a  good  Quadrant, 
know  the  Latitude  of  the  Place ;  by  this  Means  alfo,  the 
Sailor  finds  his  Latitude  at  Sea ;  hence  likewife  we  have 
a  fpeedy  Method  of  rectifying  a  Sphere,  or  Globe,  as  wo 
Ihall  farther  fee  by  and  by. 

Euphrof.  What  farther  Ufes  are  made  of  this  great 
Circle?  ^  ^ 

Cleon.  By  Means  thereof,  we  alfo  meafure  the  Di« 
fiances  of  the  Sun,  Planets,  or  Stars  from  the  Equi- 
noSftal^  North  or  South  j  and  the  Degrees,  or  Diftance 
of  this  Sort,  are  called  the  Declination  ofthofe  Bodies  from 

the  Equino^fial, Thus    fuppofe  the  higheft  or  moft 

Northern  Part  of  the  Ecliptic  be  brought  to  the  Meri- 
dian,— you  fee  it  cut  the  fame  in  23^  Degrees  ;  and  fo 
much  is  the  Declination  of  that  Point : — Which  you  fee 
is  the  fame  alfo  on  the  South  Side.  The  Declination 
alfo  of  the  Polar  Circle  you  obferve  is  66x  on  each  Side 
the  Equinodlial. 

Euphrof.  I  do  fo ;  and  have  now  gotten  a  pretty  good 
Notion  of  Latitude  and  Declination,  But,  pray,  what  is 
the  Ufe  of  this  thin.  Ion?  Slipof  Brafs,  which  I  faw  you 
at  firft  take  off  from  the  Meridian  ? 

Clevn.  It  is  called  the  ^adrant  of  Altitude ;  becauf^  it 
is  juft  a  Quarter  of  a  Circle,  and  divided  into  90  De- 
grees ;  and  being  fixed  on  the  higheft,  or  vertical  Point 
of  the  Meridian  (Z)  reaches  to  the  Horizon  all  around  ; 
and  being  moveable  on  a  Pin  at  the  Meridian,  it  may  bet 
carried  to  any  Part  on  the  Sphere  or  Globe;  and  fo  will 
fliew  the  Height  or  Altitude  of  the  Sun,  or  any  Star 
above  the  Horizon,  at  any  Time,  or  in  any  Pofitxon  oi 
the  Sphere.  Alfo  being  laid  over  any  t^lacc,  it  fhews 
how  that  Place  bears  from  you  by  the  Points  of  the  Com- 
pafs  on  the  Horizon.  Alfo,  by  this  vou  will  be  taught 
how  to  Meafure,  in  Degrees,  the  Diitance  of  any  two 
Places  on  the  Terreftrial  Globe,  or  of  any  two  Stars  in 
the  cckftial.  The  graduated  Edge  of  this  Quadrant 
reprefcnts  on  the  Globe  thofe  imaginary  Circles,  which 
the  Aftronomers  call  Azimuthsy    or  Circles  of  Altitude^ 
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ah<]  is  &  Kind  otgemral  Azimuth^  is  thts^  a  gimrat  Afi^ 
vidian^  Eut>  enough  of  this  CircJe,  till  we  come  to  ihc 
practical  Pan  on  the  Globes  j  find  fhall  leave  it  with  the 
poetical  Dcfcriptlon,  which  ManiUui  has  given  of  it»  at 
fallows ; 

'  Thh  fr$m  ihi  Bt^r 

Dffirih'd,  furrifunh  the  Middit  &f  tht  Sphinx 

Divides  ihi  IJ/iy^  <?»rf  marki  exa^ij  N^sn^ 

Betwixt  the  tiftng  and  the  fitting  Sun  : 

The  Signs  it  changes  as  we  msve  kd&w^ 

Run  Eajf  or  //^,  //  varies  m  you  g&  ^ 

For  'tis  that  Lint^  which  Way  fitter  we  trendy 

Thai  cuts  the  Heaven  exaifly  &^rr  mr  Head^ 

And  marks  the  Vertex  \  whlth  d^th  plainly  prme^ 

That  it  mufl  change  as  often  as  we  tmve. 

N§t  me  Aferidtan  can  the  W^rld  (ufficty 

It  pajfis  thro"  each  Portion  of  tbi  Skies  i 

Thus  J  when  the  Sun  is  dawning  9*er  the  Eaff, 

'Tts  their  Jixih  H&ur^  and  fits  their  ftxth  at  fVefl% 

Tho*  thofi  two  Hmrs  we  cOMnt  sur  Days  Extremes^ 

tVhkb  feebly  warm  us  with  their  dijiant  Beams. 
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Horizon,  and  the  other  Half  below  it,  it  comes  to  pafs, 
that,  when  the  Sun  is  in  thofe  two  Points,  the  Days  and 
Nights  will  then  be  equals  which  is  implied  by  the  Name 
EquinoSiial.  For  the  fame  Reafon  alfo,  thofe  two  Points 
are  called  the  Equinoxes j  or  Equinoxial  Points. 

Euphrof.  Very  good  :  Pray,  has  this  Circle  any  other 
Name? 

CUon.  Yes  ^  upon  this  Sphere,  and  the  celeftial  Globe, 
it  is  called  the  Equinoxial}  but  on  the  terreftrial  Globe, 
it  is  called  the  Equator ;  becaufe  it  equates j  or  divides  the 
Globe  of  the  Earth  into  two  equal  Parts j  or  Hemifpberes. 
as  I  faid  :  It  is  alfo  called  the  Equator  in  all  AtapSj  and 
Sea  Charts, 

Euphrof.  I  am  glad  I  know  that;  for  I  would  not 
(though  a  Woman}  fpeak  improperly  in  naming  this,  or 
any  other  Part  of  the  Sphere,  or  Globes.  But  what  is 
the  proper  Ufe  of  this  Circle  f 

Ckon.  It  is,  you  fee,  divided  into  360  Degrees, 
beginning  and  cinding  in  the  Equinox  Point,,  and  num* 
bcred  from  Weft  to  Eaft  at  every  tenth  Degree.  Thefc 
Degrees  are  called  the  Longitude^  oa  the  terreftrial  Globe  | 
and  on  the  celeftial  Globe  and  Sphere,  they  are  called 
Degrees  of  Right  Jfcenfion. 

Euphrof.  I  have  hear4  much  Talk  of  the  Longitude^ 
and  have  as  little  Knowledge  of  it,  after  all,  as  though 
I  had  never  heard  it  mentioned :  But  as  we  are  now 
pcHne  to  the  Circle,  of  Longitude,  I  prefume  you  caa. 
give  me  a  better  Idea  of  that  Miatter. 

Cleon.  The  Longitude  of  a  Place  is  the  Diftance 
thereof,  reckoned  in  Degrees  of  the  Equator^  from  that 
Point  of  the  Equator  where  the  Degrees  Begin  ;  and  the 
Meridian,  which  pafles  through  this  Beginning  of  Lon- 

fitude,  is  called  by  the  Geographers,  the  firjl  Meridian^ 
low,  fuppofe  the  firft  Meridian  be  that  of  the  City  of 
l^ondan^  as  it  is  tUpon  the  beft  Globes,  then  the  Arch  of 
the  Equator,  contained  between  this  and  the  Meridian 
of  any  other  Place,  is  faid  to  be  the  Longitude  of  that 
Place  frojn  London ;  which  you  will  learn  with  £afe  to 
iind,  when  we  come  to  the  Problems  of  the  Globe. 

Euphrof.  Then  I  underftand,  that  as  the  Latitude  of 
a  Place  is  its  Diftance,  North  or  South  of  the  Equator, 
r^koned  on  tl^e  general  Meridian  \  fo  the  Longitude  of 
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any  Place  is  its  Diilance,  Eafi  or  Wefly  from  the  firfl 

Mcridjarij  rcckonti-i  on  the  EquatOF- 

CUon.  You  apprehend  it  very  well,  Euphr&Jyne  ;  \% 
15  fo ;  and  the  fame  Thing  which  on  the  lerreftrial 
Globe  and  Maps  is  called  Longitude,  is,  on  the  celcRiaf 
Globe  an  J  Sphere^  called  Right  Afienfion^  for  with 
rcipL'ft  to  the  Sun^  Planets^  and  Stan^  their  Diftance 
E  art  ward  is  alfo  counted  on  the  Equinoflial,  froTi  a  firft, 
or  fix'-d  Meridinn,  and  it  15  that  which  p^fTes  through  the 
Equinox  (QJ  where  the  Graduation  begins  ;  fo  that  the 
Mt^ridi^in,  p^iTing  through  the  Sun  or  any  Star,  ftjcw* 
nn  the  EquinoHTtial  the  Degrees  of  its  Right  Jfienftony  or 
DiibncL-  from  the  Equmoiiial  Point  i  But  in  the  Eclip- 
tk,  their  DilBnce  is  called  Longitude^  and  is  reckoned 
from  a  very  laige,  bright  Star  in  the  Conftellation,  Aries^ 
which  St.TT  I  fhall  Oiew  you  hereafter^  both  on  the 
Globr:,  imd  in  the  Heavens. 

Eiiphr:f  But  why  is  their  Longitude  reckoned  from 
th::t  Star,  and  not  from  the  Beginning  of  the  Ecliptic, 
^&  thtir  Rii^U  Ajca^fif^n  is  ? 

C'^.tu     HccaijJc  this  Star  was  formerly  near  the  Mcxf- 
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Euphrof,  This,  I  fuppofe,  is  done  by  means  of  the 
Hour-Circle,  and  Hand,  which  is  fixed  about  the  North 
Pole. 

Cleon.  You  judge  right ;  for  that  Circle  being  fixed 
about  the  Axis,  and  the  Hand,  or  Index,  upon  the 
Axis,  and  the  Axis  itfelf  being  moveable  in  the  Meri- 
dian at  each  Pole,  it  muft  follow,  that,  if  the  Sphere  be 
moved,  or  revolved,  the  Axis  will  alfo  be  revolved,  and 
{o  carry  the  Index  round  upon  the  Hours  engraved  on 
the  Circle. 

Euphrof.  I  obferve,  that  on  the  Circle  the  12  Houri 
are  twice  engraved ;  pray,  why  is  that  ? 

Cleon.  The  firft  12  Hours  (hew  the  Time  from  Noon 
t!H  Midnight ;  the  laft  from  Midnight  to  Noon  the  next 
Day ;  for  you  muft  know  the  Aftr:mmen  begin  the  Day 
at  Noon  ;  therefore  the  two  Hours  of  XII.  ftand  exadtly 
^pon  the  graduated  Edge  of  the  general  Meridian. 

Euphrof.  Well,  now,  Cleonicus^  tell  me  how  you  find 
the  Time  in  which  any  Motion  is  performed. 

Cleon,  I  will  \  and  firft,  you  obferve,  I  bring  the 
Beginning  of  the  Degrees,  or  Equino£lial  Point,  to  the 
Meridian.  Secondly,  I  then  (holding  the  Sphere  in  that 
Pofition)  turn  the  Index  about  to  the  Hour  of  XII. 
upon  the  Edge  of  the  Mericfian  next  to  us.  Thirdly, 
then  you  obferve,  I  turn  the  Sphere  once  round,  till  the 
faid  Point  comes  again  to  the  Meridian,  and  the  Index 
paffes  once  round  the  Hour-Circle,  which  ihews,  that 
9ne  Revolution  of  the  Sphere  is  performed  in  twenty-four 
Hours  Time. 

Euphrof  That  is  extremely  cafy  to  underftand^  and 
how  then  ? 

Cleon.  If  one  Revolution,  or  360  Degrees,  be  made 
in  24  Hours,  then  half  a  Revolution,  or  180  Degrees, 
is  made  in  12  Hours-,  a  Quarter,  or  90  Degrees,  iit 
fix;  and  in  that  Proportion  15  Degrees  of  the  Equi- ' 
noftial  partes  the  Meridian  in  one  Hour ;  and  15 
Minutes,  or  one-fourth  of  a  Degree,  in  one  Minute  of 
Time ;  which  Notions  of  Motion  and  Time  it  will  be 
ricceffary  for  you  to  have  a  clear  Idea  of,  inafmuch  as 
jhey  are  the  Grounds  of  many  Problems  on  the  Globes, 
^hicb  you  willthink  very  curious  and  divcrtinjj, 
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Etiphfjf.  I  am  Ciblit^td  to  you  thus  to  prepare  mi 
witii  fuch  prtviuui  Knowli:dge  for  a  right  uncicrfi:ajit!ing 
of  thii  Globes,  towards  which  my  Inclinations  arc  very 
llrong. 

Cii'on,  We'll  mnke  the  IntroJuclion  to  them  as  ftiort 
as  can  he  ;  and  to  that  End  we  {hall  dwell  no  longer 
on  ihe  Equinoctial  here  ^  which  Circle,  MuniUsa  thai 
dciLTi]K5, 

The  EqulnGSiial  in  the  Midjl  divides 

^he  Sphere j  utid  ftrs  the  Pak  on  both  its  Sidfs, 

Jnd  tha-t\  %juhcn  Pho-'bas  drives^  he  fpreadi  his  Ligki 

On  all  alike^  an.  I  iqiwli  Dny  /jnd  Night : 

For  in  the  Mid  ft  he  does  the  Heavens  divide^ 

And  chrerx  the  Spring,  ahd  warms  the  Autumii'f  Pridi^ 

Jlnd  this  Itirje  (Circle  drawn  Jr em  Cancer*!  Flame^ 

'Tula'  twihe  Degrees  divides  tbefiarry  Frame ^ 

Crcech*s  Man*  Lih^  L 
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Idea  of  this  in  the  Parts  of  a  Sign,  than  in  Parts  of 
the  whole  Circle;  the  minute  rarts  of  fo  grand  a 
Whole,  as  the  Circumference  and  Expanfe  of  the  Hea- 
vens, obliged  Aftronomers  to  make  various  Divifion$ 
of  the  celeftial  Circles,  and  to  range  the  irregular  Diftri- 
bution  of  Stars  in  the  Surface  of  the  Skies,  into  certain 
und  determinate  ClaiTes  of  Condellations,  the  better  to 
reduce  the  Science  to  Order  and  Method. 

Euphrof,  To  be  fure  Regularity  and  Method  hdps 
our  Conception  of  Things  very  much.  I  can  better 
apprehend  in  what  Part  of  the  Heavens  the  Sun,  (fc. 
is,  when  it  is  faid,  he  is  in  fuch  a  Degree  of  fuch  a 
Sign,  than  I  ihould  otherwife  been  able  to  have  done« 
But  what  other  Ufes  do  they  make  of  the  Ecliptic  ? 

Cleon.  By  the  Ecliptic  they  eftimate  the  Longitude^ 
l^atitudi^  and  Declination  of  the  heavenly  Bodies. 

Euphrof.  How  is  the.  Longitude  of  thefe  Bodies  reck- 
oned ? 

Cleon.  It  is  eftimated  in  Signs  and  Degrees  of  the 
]Ecliptic,  beginning  from  the  firft  Minute  of  Jries^  viz. 
in  the  Equinodial  Point  (QJ.  Thus,  fuppofe  the  Sun 
be  now  in  the  fifth  Degree  of  Leo,  SI,  we  fay,  bis 
Longitude  is  four  SignSy  four  Degrees,  end  Part  of  another  ^ 
for  he  has  already  pafled  the  four  Signs,  Aries,  Taurus, 
Gemini,  and  Cancer,  and  four  Degrees  of  Leo,  and  is  in 
the  fifth. 

Euphrof  Very  gciod ;  but  the  Sun  is  always  in  the 
Ecliptic ;  pray,  how  do  you  compute  the  Longitude  of 
Planets  and  Stars,  which  are  not  in,  but  at  a  iDiftance 
from  the  Ecliptic  on  either  Side  ? 

Cleon.  In  this  Cafe,  their  Places  are  reduced  fo  the 
Pcliptic,  by  means  of  tl\<B  Quadrant  of  Altitude  fixed 
to  the  Brafs  Meridian  upon  the  Pole  of  the  Ecliptic, 
which  then  reprefents'a  Circle  of  Longitude  :  To  do 
this  will  be  a  Problem  you  will  be  taught  on  the  celeftial 
Globe. 

Euphrof  Well,  and  how  do  you  eftimate  the  Latitude 
of  the  heavenly  Bodies  ? 

Cleon.  Their  Latitude  is  reckoned  in  an  Arch  of 
the  Quadrant  of  Altitude  (fixed  as  aforefaid)  contained 
between  the  Planet,  or  Star,  and  the  Ecliptic ;  that  is. 
If  is  their  Diftance  ffom   the  Ecliptic  on  either  Side, 
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meafurcd  i^pnn  a  Circle  of  Latitude,  which  the  Quadrant 
then  reprcrrems ;  for  Circle*  of  Latitude  are,  with 
refpccl  to  the  tclipticj  the  fame  as  Meridlani  with 
refpCL^  to  the  Equino»5lial,  "£.72:,  they  pafs  thro'  its  Poles, 
and  cut  it  at  iin;ht  Angles, 

Eiiphraf  Prav,  what  is  the  hroad  Circle  yoti  calici 
the  Zodiiic^  of  which  you  gave  me  feme  Account,  when 
we  were  confidcru^!^  the  Theory  of  the  Earth? 

Chon.  Th.it  Circle,  or  rather  Zone,  is  put  upon 
Spheres  and  Globes ;  it  reprcfents  the  Space  or  Limits 
to  which  the  Phnccs  flray  on  each  Side  the  Ecliptic^ 
which  i^  about  five  Degrees  j  fo  that  the  Breadth 
of  this  Belt  is  10  Degrees,  as  I  then  told  you ; - 
;ind  therefore  upon  this  broad  Circle,  which  you  obferve 
in  this  Sphere,  are  engraved  the  Figures  of  all  the 
Anim.ds  of  the  i2  Signs  ;  it  ferves  to  few  o^her  Purpofc$ 
b^it  for  Ornnmenr,  and  to  inhance  the  Prioe  of  the 
Machine.  The  Zodiac  and  Ecliptic  arc  thus  defcribed 
by  MafUihii  J 

7'ivn  more  d>Uque^  and  which  in  aivirft  Lims 
^urrmnd  the  Ghhy  sbferve :   One  hears  the  Sipt^ 


AND  LADY'S  PHILOSOPHY.      187 

Cleon.  Yes,  and  the  Aftrologers  too.  The  Aftrono- 
mcrs  divide  them  into  the  Summer  and  Tyinter  Signs. 
The  Summer  Signs  are  thofc  fix  which  make  the  upper 
Half  of  the  Ecliptic,  or  which  lie  above  the  Equinoftial, 
towards  the  North,  vi%.  Aries ^  Taurus^  Gemini ^  Cancer^ 
Leoy  and  Virgo ;  for  while  the  Sun  is  in  them,  it  makes 
our  Summer.  The  other  fix,  which  make  the  lower 
Half  of  the  Ecliptic,  are  called  fVinter  Signs  for  the 
fame  Reafon. 

Euphrof  Pray,  how  do  the  Aftrologers  divide  the 
Signs  ? 

Clion.  They,  according  to  their  ufual  Abfurdity  and 
Cant,  make  them  of  various  Kinds,  and  afcribe  to  them 
wonderful  Influences  and  Virtues.  Thus,  Manilius  tells 
us  fome  are  Male,  oihers  Female  Signs ;  fome  Human^ 
Others  Brute : 

Seme  Signs  bear  human  Shape,  and  fome  cxprefs^d 
In  Jingle  Figures^  hear  the  Form  ^fieaft. 
3ome  Signs  zrc Jingle ^  others  double^  as  Gemini  and  Pifces: 
Thoje  Signs  areftngle ;  now  obferve  the  Pairs  ; 
For  double  Shapes  give  double  Force  to  Stars y 
And  each  Companion  Jiill  in  each  creates 
A  Change^  and  vajl  Variety  of  Fates. 
Sonie  Signs  are  of  different  Species,  as  Capricorn^  an4 
Sagittarius : 

Such  is  the  Goat,  he  twijls  a  Jcaly  Train^ 
The  Ctntzur  fuchj  half  Horfe,  and  half  a  Man. 
Some  Signs  belong  to  the  Day,  others  to  the  Night : 
Tet  fwifty  my  Mufe^  like  Lark  on  towering  WingSy 
Mounts  to  the  Skies,  and  asjhe  mounts  Jhe  Jings  ', 
She  fees  Signs^varioas  in  her  aPry  Flight , 
Some  which  the  Day  refpe^,  and  fome  the  Night. 
Some  Signs  govern  the  Ivater,  others  the  Land : 
^cme  Signs  J  'tis  obvious,  do  the  Sea  command^ 
And  others  claim  Dominion  o'er  the  Land. 
Thus  wat'ry  Pifces,  and  the  Crab  retain 
Their  proper  Nature,  both,  and  rule  the  Main^ 
The  Bull  and  Kzmpojfefs  their  old  Command; 
They  lead  the  Herds,  and  Jiill  they  love  the  Land, 
{Some  they  reckoned  fruitful,  and  others  barren  Signs  1 
75^^  Crab  is  fruitful,  and  a  numerous  Brood 
fierce  Scorpio  vields^  and  Pifces  fUls  the  Flood  i 
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Thi  Lion' J  biinm^  and  n&  Vows  can  gain 
Tie  Maid\  AquariaSj^^/irfj  hh  Touth  in  vain, 
,     jfb  !  tso  nm^v'dj  tOQ  far  di spin' d  t&  prove 
The  fruitful  Pieafurcs  if  mcnafmg  Lave  f 
ficfidcs  thcfc,  chcre  are  various  other  Diftin£tions  mule 
of  the  Sign^i,  not  one   Jot  lefs   whimfical  j  as  you  will 
find  in  MauUiia^^  iecond  Book  of  his  poetical  Altronomy 
and  Aflralogy,     But  leaving  the  Dreams  and   vain  Ima- 
ginations uf  :hc  Ancients,  let  us  proceed  to  the  Circlca 
which  remauK 

Euphr^f  With  a  very  good  Will,  Ckmicusi  kt  the 
little  lime  wc  have  be  fpent  to  the  Purpofe^  I  had  rather 
h^  polTellcd  of  a  little  Sterling  Science,  thaa  all  tbo 
Parade  of  trumpery  Nonienfe.  ^ 
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Of  the  CoLUREs,  Tropics,  Polar-Circi.j-s,  and 
the  Poles  of  the  World, 
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Euphrof.  What  DiftinSion  is  made  of  tHcfe  Solftitial 
Points  ? 

CUon.  Becaufe  the  Sun,  when  it  is  in  the  Beginning  of 
Cancer  makes  Midfummer^  that  Point  is  called  the  Summer 
Soljtice  J  thus  the  other  Point  is  called  the  ff^nter  Sol/lice  ; 
becaufe,  when  the  Sun  is  in  it,  it  is  then  Mid-winter. 

Euphrof  And  have  not  the  other  Points,  which  you 
call  the  Equinoxes^  in  which  the  other  Colure  cuts  the 
Ecliptic,  fome  diftind  Denomination  from  the  Seafons  alfo  ? 
Clean.  Yes ;  for  when  the  Sun  is  in  the  Beginning  of 
jlriesj  it  is  then  the  Middle  of  the  Springs  which  in  Latin 
is  called  Very  and  therefore  this  Equinox  is  called  the 
Vernal  Equinox  \  and  when  the  Sun  is  in  the  other  Equi- 
nox, it  is  the  Middle  of  Autumn^  which  therefore  is 
called  the  Autumnal  Equinox, 

Euphrof.  Then  thefe  two  Colures,  I  perceive,  are,  in  a 
Sort,  the  Boundaries  of  the  Seafons. 

Cleon.  That  is  their  Office ;  they  each  of  them  point 
out  two  oppofite  Seafons  by  their  two  oppofite  Parts  upon 
the  Ecliptic.  And  thefe  are  the  two  moft  notable  Meri- 
dians of  thofe  that  are  fixed ;  and  the  Solftitial  Colure  has 
this  in  particular,  that  it  alfo  paffes  through  the  Poles  of 
the  Ecliptic,  and  therefore  cuts  it  alfo  at  right  Angles. 
Of  thefe  Circles  Manilius  has  given  us  this  general 
Defcription. 

From  Pole  all  round  to  Pole  two  Lines  exprefCd^ 
AdOerfelj  drawn^  which  interfeH  the  R^ftj 
And  one  another :  They  furround  the  frhoUy 
And  crojjingy  make  right  Angles  at  each  Pole. 
Thefe  into  four  juft  Parts  divide  the  Sphere y 
And  mark  by  Signs  the  Seafons  of  the  Tear* 
After  this,  he  gives  us  a  particular  Defcription  of  each 
Colure^  and  their  Courfe  through  the  various  Confiella- 
tions  of  the  Heavens :  And  firft  of  the  Equinoftial  Colure — 
One  drawn  from  Heav'n^s  high  Top^  defends  from  far  ^ 
And  cuts  the  Serpent's  7i/7,  and  the  dry  Bear  : 
The  Equino£lial  Scales,  the  Snake'x  Extremes^ 
And  next  the  Southern  Centaur'x  middle  Beams  \ 
Then  thwarts  the  adverfe  Pole,  and  next  divides 
The  mighty  Whale,  and  parts  itsfcaly  Sides. 
Bright  Aries  Pointy  andfplendid  Trigoh  pafl 
The  fair  Andromeda  below  the  Waifi  \ 
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Jnd  next  hrr  Ahther's  Head  H  cutSy  and  then 
Thf  Pole,  md  dcfetb  in  it  ft  if  again, 

Tbcji  of  the  Srjjiitud  C^iure 

Crr^fsihii^  and  from  the  Po!e  doth  firji  apptar 

"The  Qti^a'^  iifdii^h  th^  Fort-fit  tf  the  JJear, 

Jnd  t!: rough  its  Neck  \  zvkich^  when  the  Stin  retirety 

Jurjl  /ijsm^h  and  fprends  hiack  Nighty  luhh  feeble  Fir  if  ^ 

T^lrn  pmtilljf  Twins  and  Crab,  the  Dog  divides^ 

A;id  A^To^s  Hi' I' I  thai  hrckc  the  frothy  Tides, 

Jiid  thf-n  the  Polc^  and  other  Circic  croj}^ 

y^  Cnptr  turnip  cQntraBed  in  his  Froji  : 

^f:c  Ea^^lu  cuis^  ar:d  the  inz^irted  Lyrc^ 

B  <tj  L  /'  J  J  r  a  L-  Q  "i  Folds 

The  In^:d.r  Pnuus  a'  th'  Bear,  and  near  the  PoU 
/ri  V'r//7j  fiJ:d  ihjing  there  e^mphats  the  IVh&ie* 
Thtf  R^/unds  iffim^veablej  their  Site  the  fame^ 
Iliri  h\.f:nsfxy  nar  vary  in  the  Fratnt\ 

Lib,L 

Thus    mucl],    nt    prcfcnt,    is   rufficient    concerning    the 

Cjlures  i  Jet  nic  now  proceed  to  the  Tropic j. 

Etiphryf,  ^^hy  afL'  thofii  two  Circles  called  ihcTropki^ 
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Part  of  the  diurnal  Motion  of  the  Sun,  for  the  two  Days^ 
when  he  is  in  the  Beginning  of  Cancer  and  Capricorn  ^ 
where  he  has  the  greateft  and  leaft  Meridian  Altitude ; 
and  confequently,  when  he  is  in  the  firft  Minute  of 
Cancer^  all  that  Part  of  the  Tropic  of  Cancery  which  is 
above  the  Horizon,  reprefents  the  Length  of  that  Day ; 
and  all  that  is  beneath  the  Horizon,  reprefents  the  Night 
of  that  Day ;  and  it  is  eafy  to  obferve,  from  the  Sphere, 
that  the  Day  is  the  longeftj  and  that  Night  the  Jborteft  of 
all  others  in  the  Year.  In  the  fame  Manner,  the  two 
Parts  of  the  Tropic  of  Capricorn^  above  and  below  the 
Horizon,  (hew  tiitjhorteji  Day  and  longejl  Night  in  the 
Year. 

Euphrof.  I  believe  I  apprehend  your  Meaning  tolerably 
well ;  but  you  muft  make  fome  Grains  of  Allowance  to  a 
Novice  in  thefe  Studies. — Pray,  have  thefe  Tropics  any 
other  Ufe? 

Clean.  They  are  the  Boundaries  between  the  Torrid 
and  Temperate  Zones  on  the  terreftrial  Globe,  of  which 
more  hereafter.  The  Tropic  of  Cancer  is  thus  poetically 
defcribed  by  Manilius : 

The  Line  defcriVd  through  Cancer'/  Claws  confines 
The  utmofl  Limits  of  the  fatal  Signs ; 
Therey  tuhen  the  Sun  afcends  his  greatefi  Height^ 
In  largeji  Rounds  he  whirls  the  Day  and  Night  % 
Pleafd  with  his  Station^  there  he  feems  tojiayy 
Nor  lengthens  much  nor  much  contrails  the  Day. 
And  the  Tropic  of  Capricorn^  thus  j 

Another y  Southward  drawn^  exaSfly  fets 
The  utmoji  Limits  to  the  Sun's  Retreats  ; 


JVhen  hoary  Winter  calls  his  Beams  away^ 

Obliquely  warms  us  with  a  feeble  Ray^ 

And  whirls  y  in  narrow  Rounds  y  the  freezing  Day. 


A 


To  us  his  Journey's  Jhorty  but  where  hefiandsy 
With  Ray  direct  he  burns  the  barren  Sands. 
To  wijhd'for  Night  he  fear ce  rejigns  the  Dayy 
But  in  vaji  Heats  extends  his  hated  Sway. 

Lib.  I. 

Wt  are  now  come  to  the  Polar  Circlesy  which  are  the  lafb 

to  be  confidered  on  the  Sphere. 

Euphrof.  Thefe,  I  remember,  you  told  me  were  called 

the  Jr^ic  and  Antarffic  Circles  ;   pray,  whence  do  they 

ikrive  thefe  Names  ? 


THE  YOUtlCJ  GENTLEMAK 

Clion.  The  An'Jic  Circle^  or  that  about  the  Nsrth  Pi 
]$  fo  called  from  Ar^us^  tJic  Gretk  N^imc  of  ll»c  Cajtftd' 
lation  of  the  greater  Biar^  whfch  h  fuuaictl  vciy  near  iC  \ 
and  the  North  Pole  is  fometimcs  called  the  Ar£iu  Pak^ 
becaufc  it  is  the  lall  Star  in  the  Tail  of  the  kffcr  Bmri 
as  I  ftiall  fhew  you  hereafter,  when  wc  come  to  difcomk 
of  the  Conftc nations*  The  other  is  called  the  jfmardk 
Circle,  as  beinTr  on  the  ^ppcfite  P^rt  of  the  Spbcr&  CO  thb. 

Euphrof  Wh.-it  is  the  Ufc  of  thefc  Circles  ? 

CUm.  They  fhew  the  Latitude  on  each  Side  the  £4111- 
Ii0i5tial,  where  the  Sun  does  not  fet,  or  go  bdoir  the 
Horizon,  when  he  is  at  the  greattft  Diftancc,  Nurth  and 
South,  that  is,  in  the  Beginning  of  Cancer  and  Gr^nfiifir- 

Euphrof.  Indeed  !  is  there  Iiich  a  Thing  ai  all  Daj> 
and  n«  Night,  in  that  Latitude? 

CUon,  Yes ;  and  the  nearer  you  go  from  tlic  Polar 
Circle  to  the  Pole,  the  longer  the  Sun  continues  above 
the  Horizon  ;  and  precifely  under  the  Pole^  the  Sun  (ct* 
not  for  the  Spsce  of  fix  Months,  or  half  a  Year,  as  I 
fhall  dcmonftrate  to  you  on  the  Globes  hcrctfter ;  and 
the  other  half  Year  it  is  all  Night  j  that  is,  the  Sun  b 

ii**>n     frnm     fkaf     ^nX^  !ahnvi*    thr*  Hrtri-^nfi      i»k*i*h    ii 


AND   LADY^s   PHILOSOPHY.       19J 

round  about :  Now,  fince  thefc  two  Points  in  the  Heavens, 
Which  are  oppofite  to  the  Ends  of  the  Axis  of  the  Sphere, 
are  quiefcent,  and  all  the  other  Parts  of  the  Heavens  have 
an  apparent  Motion  about  them,  therefore  they  were  looked 
upon  as  the  two  great  Cardinal  PointSy  or  HingeSy  on 
which  the  whole  Fabric  of  the  World  did  turn. 

Euphrof.  I  think  the  Defcription  of  thcfe  Poles  in  Virgil 
is  very  fine,  when  he  fays, 

I'wo  Poles  turn  round  the  Globes  one  fern  to  rifi 

0*er  Scythian  Hillsy  and  one  in  Lybian  Skies  J 

The  firji  fublime  in  Heav*hy  the  lafi  is  whirPd 

Below  the  Regions  of  the  nether  World  ; 

Around  our  Poles  the  J^iry  Dragon  glide Sy 

Andy  like  a  waniring  Stream^  the  Bears  divides^ 

The  lefs  and  greater y  uho  by  Fate's  Decrees, 

Abhors  to  dive  beneath  the  Southern  Seas  ; 

Tljerey  as  they  fay  y  perpetual  Night  is  founds 

In  Silence  brooding  on  tV  unhappy  Ground: 

Or  when  Aurora  leaves  our  northern  Sphere, 

She  lights  the  downwards  Heav'nsy  and  rifes  there  i' 

And  when  on  us  Jhe  breathes  the  living  Light y 

Red  Vcfper  kindles  there  the  Tapers  of  the  Night. 

Dryden's  Virgil. 
But  does  he  not  here  afcribc  a  Motion  to  the  Poles  them* 
lelves  ? 

Cleon.  He  does  ;  and  by  it  only  means,  that  when  we 
go  North  or  South,  they  appear  to  afcend  ordefcendy  above 
or  below  the  Horizon  ;  at  leaft,  this  is  all  the  Motion  the 
Poles  can  poflibly  have.  But  more  of  this  when  we  come 
to  the  Ufe  of  the  Globes. 

Thus  have  we  paffed  through  fo  much  of  the  Doftrine 
of  the  Sphere,  as  is  neceffary  to  enable  you  to  have  a 
right  Underftanding  of  the  Globes  and  Orrery y  which  will 
exemplify  and  illuftrate  all  thofe  Matters,  and  make  them 
familiar  and  eafy  to  your  Apprehenfion. 

Eupbrof  Dear  Cleonicusy  you  highly  oblige  and  delight 
me  J  I  think  long  e*er  thofe  Inftrumcnts  come  in  Play : 
Pray,  which  are  we  to  have  next,  the  Globesy  or  Orrery  ? 

Cleon.     The  Orrery,  my  Euphrofyne  j    I  have  provided 
one  for  that  Purpofe,  which  will  afford  you  a  pleafurablc 
Entertainment  for  the  next  Leifure-Hours. 
Vol.  I.  O 
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DIALOGUE    \TI. 
Of  ibi   ORRERY, 

Ckonhus* 

YES,  my  Etiphr§J^ni I  this  is  the  fam^d  Machine,  rf 
which  I  proTnifed  you  the  Sight  and  Ufc,  when  we 
Jaft  converfcd  on  thefe  Subjefls, 

Euphr^f  A  fliowy  Piece  of  Art  it  feems  to  be,  indeed  F 
Pray,  who  was  the  firft  Inventor  of  it  ? 

€km*  This  Machine  was  invented  by  Degrees,  and 
made  in  its  utmoft  Perfeftion^  firft  by  Mr,  RqwI^^  for 
King  Gisrge  the  Firft  j  after  which  the  Earl  of  Omrj 
berpoke  another^  ^.n^  from  him^  it  is  fuppofed  1^  fomep 
that  it  had  its  Name  :  But  fome  will  h^e  it  derived  from 
a  Grak  Word  of  the  fame  Sound  >  which  fignlfies  ufm 
becaufe  in  this  Machine  wtja  all  the  Motwm  of  the  hea- 
venly Bodies  performed  in  the  fame  Manner  as  they  are 
in  Nature  itfelf, 

Eupbr&f,  Are  there  not  diiFercnt  Sorts  of  Inflnuncntf 
cf  this  Kind  made;  becaufe,  I  thinkj  I  have  focn  the 
Print  of  an  Orrery^  of  a  different  Make  from  this  ? 

Ckm.  Yesi  fmcc  the  firft  Invention  they  have  been 
varioufly  made,  and  very  much  improved  by  feve:ral  Ar- 
tiftsj  but  the  Orrery  conftru^ed  by  the  late  ingenious 
Mr.  Di^n  exceeds  in  Point  of  Ncatncfs  and  Elegance  all 
that  has  been  yet  made,  if  yoif  except  the  Motions  of-  the 
Satellites  of  Jupker  and  Saturn  \  but  there  feems  a  great 
Deal  wanting  yet,  to  render  an  Orrery  more  fimple  in  iti 
Strufture,  and  of  an  caficr  Purchafe  than  tbofc  which 
have  been  hitherto  made  \  for  the  firft  were  fold  for  % 
thiufm4  Guimm  \  none  of  the  largeft  Sort  for  lefi  than 
three  hundnd, 

Euphraf  Had  the  ancient  Aftronomers  no  Cofitrirance 
of  this  Kind,  to  reprefcm  the  Motions  of  the  bearenly 
Bodies  f 

Ckan.  Yes^  It  appears  they  had  fomething  analogiHii 
to  it,  made  by  that  famous  Mathematician,  Jnhimidei^ 
on  whoiti  the  Ltittn  Poet  CkuMan  wrote  a  merry  Epigram, 
in  ihtEngHJh  Tranflation  of  which  you  wUi  fee  Rm^ 


I 


I 


I 


I 
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tiy*s  Name,  inftead  of  Archimedes^  as  gnren  us  by  Dr. 
Harris  in  his  aftronomical  Dialogue,  Pagfe  182. 
ffT}en  lately  Jove  the  Orrery  jfurvefd^ 
He^  fmilingy  thus  to  Gods  in  Council /aid ; 
How  Jhall  wejiint  prefuming  Mortals  PowW  ? 
The  Syracufan  Sage  did,  once  before. 
The  heavenly  Motions  Jhew  in  Spheres  ofGlafs^ 
And  the  erratic  Orbs  and  Stars  exprefs: 
But  his  Machine,  by  one  fix^dPowW  and  Weighty 
Mov^d,  and  was  governed,  as  we  are,  by  Fate  i 
li^hile  the  bold  Rowley,  in  his  Orrery, 
Keeps  his  firjl  Pow*r,  jujl  like  his  Genius  free  t 
He  knows  thejecret  Spring,  and  can  impart  *> 

Latins  to  the  Whole,  and  to  each  Jingle  Part.  > 

His  daring  Hand,  or  brings,  or  hinders  Fate  :  j 

He  makes  the  Earth  thr/  fdver  Zodiacs  run, 
yuflly  obfequious  to  the  golden  Sun  : 
fvhile  the  bright  Moon,  Jhining  with  borrowed  Lights 
Marks  out  the  Months,  and  rules  the  fable  Night: 
And  all  obedient  to  his  file  Cotitmand, 
Turn  round  their  Axis,  as  he  turns  his  Handi 
Their  Phafes,  and  their  AJpeSfs  all  difplay. 
And  at  his  Beck  exhibit  Night  or  Day. 
He  makes  Eclipfes,  as  he  will,  appear^  ^ 

For  any  paji,  prefent,  or  future  Year ;  > 

Shews  their  true  Courfe,  and  roots  out  vulgar  Fear.   J 
Guiltlefs  Salmoneus  at  your  Suit  I  flew. 
Shall  I,  to  pleafe  you,  take  offKovAcv  too  ? 
Oh  /  no,  all  cry'd,  the  glorious  Arti/ijpore, 
Tranfplant  him  hither,  and  make  him  a  Star, 
Euphrof   This  is  an  ingenious  Piece  of  Wit,  indeed  ; 
but  the  Inftrument  highly  deferves  it,  to  all  Appearance; 
It  being  in  the  external  rrame,  and  (I  doubt  not)  in  the 
internal  Strudure,  an  admirably  beautiful  and  exquiflte 
Piece  of  Workmanfliip. 

Cleon.  All  you  obferve  is  very  right ;  and  Pity  it  is^ 
that  the  Coftlinefs  and  Magnificence  of  fo  curious  and 
ufeful  an  Inftrument  (hould  be  a  Bar  to  its  common  Ufe^ 
I  (hall  now  proceed  to  give  you  a  View  of  each  particular 
Part,  in  a  general  Defcription  of  the  Whole. 

The  Frame,  which  contains  the  Wheel-work,  ^c.  and 
ftgulatf s  the  whole  Machirie,  is  made  of  fine  EboAy,  and 

O  2  i^ 
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is  near  four  Feet  ia  Diameter  i  the  Outfidc  thereof  if 
adorned  with  12  Pilaftersj  curioufly  wrought  and  gilt: 
Between  thefe,  the  twelve  Signs  of  the  Zodiac  are  neatly 
painted,  with  gilded  Frames,  Above  the  Frame  is  a 
broad  Ring,  fupported  with  twelve  Pillars  ;  this  Ring 
rcprefents  the  P!anc  of  the  EcliptiCj  upon  which  there  arc 
two  Circles  of  Degrees,  and  between  chefe  the  Names 
and  Characters  of  the  twelve  Signs,  Near  the  Outfide  is 
a  Circle  of  Months  and  Days,  exanStly  correfponding  to 
the  Sun's  Place  at  Noon,  each  Day  throughout  the  Year* 
Above  the  Ecliptic  ftand  fame  of  the  principal  Circles 
of  the  Sphere,  according  to  their  refpe£tivc  Situations  in 
the  Heavens,  viz,  (No.  10,)  are  the  two  Colures,  divided 
into  Degrees  and  half  Degrees*  No.  1 1 ,  is  one  Half  the 
Equinoctial  Circle,  making  an  Angle  of  23I  Degrees. 
The  Tropic  of  Canar  and  the  Ar£lic  Circle  are  each  fixed 
parallel,  and  at  their  proper  Diftance  from  thcEquino<Sial- 
On  the  Nonhern  Half  of  the  Ecliptic,  is  a  Brafs  Semi- 
circle, moveable  upon  two  Points  fixed  in  v  and  :^  ; 
This  Semi-circle  ferves  as  a  moveable  Horizon,  to  be  put 
to  any  Degree  of  Latitude  upon  the  North  Part  of  the 
Meridian.  The  whole  Machine  is  alfo  fo  contrived,  as 
^  to  be  fet  to  any  Latitude^  without  affecting  any  of  the 
'  In  fide  Motions  :  For  this  Purpofc,  there  are  two  ftrong 
Hinges  (No.  13.)  fixed  to  the  Bottom-Frame^  upon 
which  the  Inflrument  moves  ;  and  a  ftrong  Brafs  Arch, 
'  having  Holes  at  every  Degree^  through  which  a  ftrong 
Fin  is  to  he  put,  according  to  the  Elevation,  This  Arch 
and  the  two  Hinges  fupport  the  whole  Machine,  when  it 
is  lifted  up,  according  to  any  Latitude;  and  the  Arch, 
'at  other  Times j  lies  conveniently  under  the  Bottom* 
iTrame. 

When  the  Machine  is  fet  to  any  Latitude,    (which 

eafily  done  by   two  Men,    each  taking  hold  of  two 

"Handles,  conveniently   fixed   for   that   Purpofe)    fee  the 

moveable  Horizon  to  the  fame  Degree  upon  the  Meridian, 

tand  you  may  form  an  Idea  of  the  refpeiSive  Altitudcj  or 

^Depreifion  of  the  Planets,  both  Primary  and  Secondary, 

jThe  Sun   (No.  i.)  ftands  in  the  Middle  of  the  Whole 

Syftcm  upon  a  Wire,  making  an  Angle  vrith  the  Plane 

of  ihe  Ecliptic  of  about  82  Scgrees,  "which  is  the  Incli- 

fiation  of  the  Sun's  Axis,  to  the  Axis  of  the  Ecliptic. 

I  Next 
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Next  the  Sun  is  a  fmall  Ball  (No.  2.)  reprefenting  Mer^ 
cury  :  Next  to  Mercury  is  Venus y  (No.  3.)  reprefented  by 
a  large  Ball,  and  both  thefe  ftand  upon  Wires,  fo  that 
the  Balls  themfelvcs  may  be  mdre  vifibly  perceived  by  the 
Eye.  The  Earth  is  reprefented  (No.  4. )  by  an  Ivory  Ball, 
having  fome  of  the  principal  Meridians  and  Parallels,  and 
a  little  Sketch  of  a  Map  defcribcd  upon  it.  The  Wire, 
which  fupports  the  Earth,  makes  an  Angle  with  the 
Plane  of  the  Ecliptic  of  66i  Degrees,  which  is  the  Incli- 
nation of  the  Earth's  Axis  to  that  of  the  Ecliptic.  Near 
the  Bottom  of  the  Earth's  Axis  is  a  Dial-plate,  (No.  9.) 
having  an  Index  pointing  to  the  Hours  of  the  Day  as  the 
Earth  turns  round  its  Axis. 

Round  the  Earth  is  a  Ring,  fupported  by  two  fmall 
Pillars ;  which  Ring  reprefents  the  Orbit  of  the  Moon, 
and  the  Divifions  upon  it  anfwer  to  the  Moon's  Latitude ; 
The  Motion  of  this  Ring  reprefents  the  Motion  of  the 
Moon's  Orbit,  according  to  that  of  the  Nodes.  Within 
this  Ring  is  the  Moon,  (No.  5.)  having  a  black  Cap,  or 
Cafe,  which  by  its  Motion  reprefents  the  Phafes  of  the 
Moon,  according  to  her  Age. — Without  the  Orbits  of 
the  Earth  and  Moon  is  Mars  (No.  6.)  The  next  in 
Order  to  Mars  is  Jupttery  and  his  four  Moons  (No.  7.) 
Each  of  thefe  Moons  is  fupported  by  a  crooked  Wire, 
fixed  in  a  Socket,  which  turns  about  the  Pillar  that 
fupports  Jupiter :  Thefe  Satellites  may  be  turned  by  the 
Hand  to  any  Pofition ;  and  yet  when  the  Machine  is  put 
into  Motion,  they  will  all  move  in  their  proper  Times. 
T^he  outermoft  of  all  is  Saturn^  and  his  five  Moons,  and 
Ring,  (No.  8.)  Thefe  Moons  are  fupported  and  con- 
trived after  the  fame  Manner  with  thofe  of  Jupiter.  The 
whole  Machine  is  put  into  Motion  by  turning  a  fmall 
Winch,  like  the  Key  of  a  Clock,  (No.  14.)  and  all  the 
Infide  Work  is  fo  truly  wrought,  that  it  requires  but 
very  fmall  Force  to  put  the  whole  in  Motion. 

Euphrof,  How  are  thefe  planetary  Bodies  to  be  put  in 
Motion  ?    Could  I  fee,  or  be  made  fenfible  of  it  ? 

Cleon.  Yes  :  Above  the  Handle  there  is  a  cylindrical 
Pin,  which  may  be  drawn  a  little  out,  or  pumcd  in  at 
Pleafure :  When  it  is  puflied  in,  all  the  Planets,  both 
Primary  and  Secondary,  will  move  according  to  their  re- 
fpeftivc  Periods,  by  turning  the  Handle:    When  it. is 
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drawn  out,  the  Motion  of  the  Sat^ita  of  Jufitfr  and 
Saturn  will  be  flopped ,  while  all  the  rcfl  move  withouC 
Interruption.  ^Fhis  is  a  very  good  Contrivance  to  prc- 
ferve  the  Inftrumcnt  from  being  clogged  by  the  fwilc 
Motions  of  the  Wheels  belonging  tti  the  SatiiUtit  of 
JupiUr  and  Saturn^  when  the  Motion  of  the  felt  of  the 
Planets  are  only  confidered. 

There  is  alfo  a  Brafs  Lamp^    having  two  Convex 
GlafTcs,  to  be  put   in  the  Room  of  the  Sun  ;  and  aifo  t^ 
fnialler  Earth  and  Moon,  made  fomewhat  in  Froponion  i 
to  their  Diftance  from  each  other^  which  may  be  put  on 
at  Plea fu  re. 

The  Lamp  turns  round  at  the   fame  Time  with  the 
Earth,  and  by  Means  of  the  GlalTcs  cafts  a  flrong  Light j 
upon  her  :    And  when  the  fmallcr  Earth  and  Monn  ar#l 
placed  on,  St  will  be  eafy  to  fliew  when  cither  of  tticm 
will  be  ec  lip  fed, 

Euphrof.     Well  !    I    thmlc    every    Thing    adimrabtjr 
adapted  to  anfwcr  the  Piirpofe  of  fuch  a  Machine  j  ati4j 
now  I  pre  fume  you  are  ready  to  put  it  in  Melion,  an4j 
gratify  my  Sight  with  a  View  of  the  Secondary  Planet 
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thofe  Spots  on  their  Surfaces  in  the  Times  and  Manner 
you  here  fee  reprefented  in  the  Orrery,  fo  that  they 
plainly  prove  the  diurnal  Rotation  of  thofe  Planets. 
But  as  for  Mercury  and  Saturn^  no  Spots  have  been 
obferved  on  their  Surface  fufficient  to  anfwer  fuch  a 
Purpofe. 

Euphraf.  In  what  Times  do  thofe  Planets  revolve  about 
their  Axis  i 

Clean.  You  will  immediately  fee  5  for  obferve,  one 
entire  Turn  of  the  Handle  anfwers  to  the  diurnal  Motion 
of  the  Earth  round  her  Axis,  as  may  be  feen  by  the 
Motion  of  the  Hour-Index,  which  is  placed  at  the  Foot 
of  the  Wire,  on  which  the  Terella  is  fixed.  When  the 
Index  has  moved  the  Space  of  Ten  Hours,  you  may 
obferve,  that  Jupiter  has  made  one  Revolution  compleat 
round  its  Axis :  The  Handle,  being  turned  until  the 
Hour-Index  has  paffed  over  23  Hours,  will  bring  the 
Patch  upon  Venus  to  its  former  Situation  with  refped  to 
the  Ecliptic,  which  (hews  that  Venus  (  ^  )  has  made  one 
entire  Revolution  round  her  Axis.  Mars  makes  one  com- 
pleat Revolution  round  his  Axis  in  24  Hours,  and  about 
40  Minutes.  When  the  Handle  is  turned  25!  Times 
round,'  tlie  Spot  upon  the  Sun  will  point  to  the  fame 
Degree  of  the  Ecliptic,  as  it  did  when  the  Inftrument 
was  firft  put  in  Motion.  And,  thus  by  obferving  the 
Motion  of  the  Spots  upon  the  Surface  of  the  Sun,  and 
of  the  Planets  in  the  Heavens,  their  diurnal  Motion  was 
difcovered;  after  the  fame  Manner  as  we  do  here  obferve 
the  Motion  of  their  Reprefentatives,  by  that  of  the 
Marks  placed  upon  them. 

Euphrof.  Thcfe  Things  delight  me  very  much,  as 
they  are  quite  new  to  me ;  I  obferve  alfo,  that  the  Earth 
moves  upon  its  Axis ;  but  as  this  is  a  more  important 
Subjeft,  it  will  require  a  particular  Confidcration,  which 
I  fhall  trouble  you  with  fome  other  Time ;  at  prefent  I 
ihali  be  glad  to  attend  you  on  the  Subjefl  of  the  Secon-^ 
dary  Planets,  and  their  Motion  round  the  Primary;  and 
firft,  if  you  pler^fe,  let  me  obferve  the  Motion  of  the 
Moon  aoout  ^he  Earth  at  the  fame  Time  as  the  Earth 
keeps  moving  on  in  her  Orbit  about  the  Sun. 

Clean.  This  you  {hall  do,  and  perform  It  with  yOur 
own  Hands ;  Take  the  Winch,  and  whijt  you  turn  tb9 

O  4  Handle 


aoo      THE    YOUNG    GENTLEMAN 


Handle  you  will  obferve  the  Planets  perform  tlieir  Mo-^ 
lions,  in  the  fame  relative  Times  as  they  rc^Iy  do  in  Ul9 
Heavens  :  then   about  the  Earth  you  will  obfcrve,  tbafi 
the  Lunar  Orb  will  depart  from  a  Point  in  the  Ecliptiel 
about  the  Earth,  and  return  to  the  fame   again    in  a 
Turns  and  |  of  the  Handle,  which  b  called  ihc  pmsdit 
MQnih  ;  in  Con t rad i ft i nation  to  th^fymdkat  Af^nih. 

Euphrof.     Pray,  what  is  the  Difference  then   bctweea 
the  perkdUui  and  fymdkal  Mmth  f  You  hare  forn^cr 
mentioned  it  to  me  by  Way  of  l^heory,  and  I  fliould 
glad   to  fee  it  exemplified,  as  it  were,  in  Fa£t. 

C/^flff-     I  will  fliew  you  wherein  the   Difference  Con-* 
fifts :  I  have  already  obfcrvcd  to  you,  that  the  |iertodica] 
Month  IS  the  Time,  which  is  taken  up  by  the  Moon  iis 
departing  from  any  one  Point  of  the  Ecliptic,  and  n^ 
turning  to  \i  the  fame  again  ;  but  more  particularly  thus  : 
I  flop  the  Motion  of  the  Earth,  and  place  the  Moan 
juft  between  the  Earth  and  the  Sun  ;  which  you  ktioW^H 
is  what  we  then  call  the  New  Mnm  j  then,  putting  th^^H 
Machine    in   Motion,    you   obferve,    that  in  27  imd  J 
Turns  of  the  Handle,  the  Moon  will  make  one  Revolu^^^^ 
tion_  and  come  to  the  fame  Point  between  the  Earth  ati^^H 
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the  Orrery  as  it  does  in  the  Heavens ;    how  comes  that 
to  pafs,  Cleonicus  ? 

Clean.  For  this  Reafon,  that  juft  fo  much  of  her 
Surface  as  is  turned  towards  the  Earth,  by  her  monthly 
Motion,  is  turned  from  it  by  her  Motion  round  her 
Axis,  which  is  performed  juft  in  the  fame  Time ;  for» 
if  (he  had  no  Motion  about  her  Axis,  all  Parts  of  the 
Moon's  Surface  would  be  fliewn  towards  the  Earth 
fucceffively  in  the  Courfe  of  one  Revolution  ;  but  df 
this  Ifhall  give  you  a  further  Illuftration  another  Time., 

Euphrof.  I  muft  not  expe<9:  to  know  every  Thing  at 
once^     I  (hall  always  be  content  to  wait  the  Time,  you 

think  moft  proper  for  my  Inftru6lion. But  noW 

for  the  Moons  of  Jupiter  ;    let  me  fee  how  they  perform 
their  Periods  round  their  Primary. 

Cleon,  This  you  will  do  immediately;  but  let  us 
place  all  the  Moons  of  Jupiter  in  one  right  Line,  from 
their  refpeftive  Primaries,  and  then  you  will  obferve, 
by  turning  the  Handle,  that  they  are  foon  feparated  and 
difperfed  one  from  the  other,  according  to  their  different 
Celerities  :  Thus,  you  fee,  one  Turn  of  the  Handle 
brings  the  firft  Moon  about  ^  Parts  round  Jupiter^  while 
the  Second  has  defcribed  but  7  Parts  ;  the  Third  about  y, 
and  the  Fourth  not  quite  -rj  Part,  each  of  its  refpe£Kve 
Orbits. 

Euphrof.  Yes  ;  and  by  the  Hour-Index  I  further  ob- 
ferve, that  the  firft  Moon  will  in  18  and  i  Hours  come 
round  to  its  former  Pofition,  or  make  one  Revolution. 
The  Second  at  the  fame  Time  will  be  almoft  oppofite 
to  the  Firft,  and  fo  has  made  but  little  more  than  half 
a  Revolution  in  the  fame  Time,  and  the  others  are  in 
different  Afpedls  according  to  the  Length  of  their  Periods, 
In  (hort,  1  have  the  Pleafure  now  to  fee,  by  telling  the 
Turns  of  the  Handle,  and  obferving  the  Hour-Index, 
that  the  feveral  Planets  of  Jupiter  perform  their  Periods 
in  the  fame  Times  that  you  formerly  mentioned.  But 
thefe  Moons  of  Jupiter  have  been  rendered  very  famous 
on  Account  of  finding  the  Longitude  by  them  ;  now  I 
fliould  be  glad  to  underftand  the  Reafon  of  that  Affair,  -— ^-^-^ 
Pray,  Cleonicus^  could  I  be  affifted  in  that  Rcfpeft  by^^s;'J.jf)/js 
f his  Piece  of  Machinery  ?  /s>,i     \.^\^ 
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CUm,    Yes,  mv  Euphrdfym^  ywu  tiuy  very  m{\\f  %  hf 
Means  of  the  Ecliplt^s^  which  thcf<r  aMc^hs  fufier  in  tbe       _ 
Shadow  of  Jupiter  i  and  to  make  the  Thing  as  clear  in      I 
you  as  poiBbky  I  Hial!  place  the   Lamp   I'l  I  He  Room  of 
the  Sun  in  the  Centre,  to  caft  a  Light  on  the  Bcdj  of 
yupiur  and  his  little  Sy i\zm  ot  Al^ms  j  hy  i\m  Mciii»i      J 
the  Shadow  of  Jupiur  and  hi*  Moons  will  be  very  ert*      1 
dent  on  a  Piece  oi  white  Paflc^board    plitceJ  dit^Aly 
behind  them  from  the  Siin.     And  now,  by  cairytitg  tbt 
Candles  out  ,of  the  Room,  Jupiter  will  have  iio   ocbcr 
Lights  but  what  it  receives  from  the  Lamp, 

Eupbrof.  This  is  a  Sort  of  Kcprcfcntation  of  the 
gloom y  R eg i on s  th  roug h*  wh  1  c h  Jupi ur  w it h  h  i i  A tf^- 
cants  move  ;  and  I  plainly  perceive,  the  Shadow  of  Jupi' 
ttr^  and  of  his  Afaons  too  on  the  Pafte-board ;  1  pltlnly  fee 
the  Manner  of  their  apparent  Motbtii  ^  that  they  mmrt 
backward  and  forward  in  one  ftraight  Line,  or  nearly  fo: 
But  here  they  appear  very  difft:rcnt  from  what  they  for- 
merly did  through  the  Tdefcope,  where  they  afpeami 
as  fo  many  brill j:mt  Points  y  here  only  fi9  dark  movmg 
Shadows  ;  and  I  eafily  Apprehend,  by  what  I  fese,  that 
when  one  of  thofe  Jktie  il/^^^i  sreti  into  the  Shadow  of 
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of  finding  the  Longitude  almoft  as  often,  and  as  exaAly, 
as  they  pleafe. 

Euphrof.  But  what  Method  do  they  take  for  this  Pur- 
pofe,  Ckonicus? 

Cleon.  I  will  inform  you  as  tntelligibly  as  I  can ;  and 
in  order  thereto,  you  muft  oWerve  the  following  Par- 
ticulars, 

Firft^  That  by  Reafon  the  Theory  of  Jupiter's  Moons 
is  very  well  afcertained  by  Obfervations,  the  Times  in 
which  any  of  the  Eclipfes  of  Jupitir^s  Moons  happen 
can  eafily  be  afliened  by  Aftronomers  j  and  accordingly, 
the  Time  of  the  Immerfions  and  Emerfions  of  the  firft 
SatelUti  are  calculated  in  an  Epbemerisy  to  anfwer  this 
valuable  Purpofe.  Secondly^  That  the  Earth  moving 
about  its  Axis  once  in  24  Hours,  it  is  plain,  that  in  one 
Hour  a  24th  Part  of  the  Equator  will  pafs  under  the 
Meridian  of  any  Place ;  that  is  to  fay,  15  De^ees  of 
Motion  under  the  Equator  anfwcrs  to  one  Hour  of  Time^ 
which  is  I  Degree  in  4  Minutes,  or  15  Minutes  of  a 
Degree  in  one  Minute  of  Time.  Thirdly^  The  Eclipfes 
of  thefe  Satellites  are  feen  at  the  fame  Inftant  in  every 
Part  of  the  Earth  where  the  Planet  is  vifible  ;  therefore, 
Fourtb^yy  if  two  Perfons,  under  the  fame  Meridian,  ob- 
ferve  fuch  an  Eclipfe,  it  muft  neceflarily  appear  to  them 
at  the  fame  Time  by  a  Clock  or  Watch  5  but  if  they  live 
under  different  Meridians,  the  Time  ibewn  by  their 
Clocks  will  be  different,  when  they  obferve  this  rhaeno- 
menon ;  and  this  Difference  of  Time  turned  into  Mo- 
tion, by  allowing,  as  I  mentioned  above,  1  Degree  to  4 
Minutes,  will  fbew  the  DiflFerence  of  the  two  Meri- 
dians in  Degrees  of  the  Equator  ;  and  this  is  all  that 
jhey  call  finding  the  Longitude^ 

Euphrof.  I  doubt  not  but  I  fhall  more  eafily  underf^and 
thefe  Things,  when  I  have  thought  about  them  a  little 
longer ;  but  as  I  have  always  found  thefe  Ideas  much 
facilitated  by  Example,  I  fhould  be  glad  if  you  would 
oblige  me  in  that  Refpeft  with  an  Inftance  how  Longi-* 
tpde  is  found  between  any  two  particular  Places  ;  as  z% 
London^  and  any  other  Place. 

Cleon.  I  will,  my  Euphrofyne ;  fee,  here  is  JFhite*% 
JSj>hemeris  for  the  Year  1757,  where  all  the  Immerfions 
ipf  the  firft  Satellite  are  particularly  rejiftered  from  the 

Beginning 
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Beginning  of  yanvary  to  the  jd  of  jW^,  anil  ^icr  thlt^ 
the  Einerlions  out  of  yw^/>j?r*s  Shadow,  to  Duanhrr^  for 
the  feveral  Days,  Hours,  Miiitxtei,  and  Seconds,  when 
they  happen  5    as   you  here   obfervc  in  their  refpe^re     J 
Columns*  ■ 

EuphrQf*  I  fee  them   all  |    and  t^kc  Not  ice,    that  ac 
the  End  of  the  Tabic,  he  fubjoins  an   Example  of  iti      ■ 
Ufe,  which  is  rhe  very  Thing  1  want  to  fct- txpbittrd.         I 

Clesn^  That  you  ftiall  inftandy  j  as  thus  ;  fuppofc  you 
was   in   fomc   particular   Place  on  the  gth  Day  of  next 
Oft^hir^    and  there,   with  a  good  reflecting    Fclcfcopc, 
vou  ohfervcd  the  firil  Satellite  of  J tfplur  emerging  out  of     » 
the   Shadow  at  44   Minutes   and   22    Secondjs  paft    10      I 
o*  Clock  at  Night,  by  a  good  Watch,   that  fliews  Se- 
conds ;  then  you  would  take  the  Ephmerii^  to  fy^  what 
Time  the   fame   Phenomenon   h.ippeJied    at    the   Roya! 
Obfervatory  at  Gmnwkh^  (to  which  the  Numbers  in  the 
Table  are  adapted  ;)  and  you  will  find  agiinft  O^^hrr  the     ■ 
oth,  that  it  was  48  Minutes  and  42  Seconds  after  8  at     ^ 
Night.     Now  the  Difference  between  the  Timc*^  of  Ob- 
fervation  at  Gnanvkby  and  the  Place  tou  arc  fuppofed  to    M 
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A  Table  of  the  Eclipfes  of 
reduced  to  apparent 

JaflUr's  firft  Satcilttc, 
Time,   1757* 

Immerfions 

Immerfions 

ImTnerfions 

RTncrfioiis 

Jawuahy 

FfBAUAKY 

d.    h.   m.  f. 

April 

J  ir  K  t 

d-    h.    m.  1. 

d. 

h,    m.    {. 

jd.    h,   m.    t 

^   'i    13  4' 
4     9  4'    11 

6  4     843 

7  2z  36  >& 
9  17     3  49 

M    It    31    19 

'3     S  S8  4v 

15  0  26  30 

16  IS  S4  12 
18  13  21  s6 

20  7    49   4, 

21  1    17    28 

23  20  4S   IS 
^S  'S  >3     9 
*7    9  4'     4 
^9497 

JO   2J   37    It 

26  II  42  t6 
28     6  10  S3 

12 
H 

27 
Z9 

8  36  28 

3     5  "4 

21  34     1 

t6     2  47 

10  31  33 

12   13  31    57 
14  13     0  15 
16     7  38   33 
i%      1   56  50 
19  20  25     8 
21    14  53   27 

23       9    21     46 

25  3  5^    9, 

26  22  lE  33 
z8   16  46  53 
30  JI   J5  J3 

March 

imjjicriions 

2  0  39  31 

3  19     8  10 

5   13  36  53 
7     8     s  37 
9     2  34  27 

10   31       3    17 
12     IJ     32       7 

14  10    0  S7 

16  4  ag  48 

17  22   58    39 

19  17  27  zi 
21   II  56  18 
23    6  25  II 
2|     0  J4    ^ 

26    J9    22    JS 

^8  13  S'  S3 
30    8  20  S4 

May 

Immcrrions 

1 
2 

5     0  16 
23  28  59 

Emerfions 

July 

8 
ro 
11 
'3 
15 
'7 
1$ 
20 
22 

24 
26 
27 

29 
3' 

20     5  50 

14  34  28 

9     3     6 

3  3'  42 

22    0  19 

16  28  51 

10  57  23 

5  26    0 

^l  54  37 
18  23     4 
12  51  32 

7   i9  57 

1  48  22 

2g    16  45 

14  45      B 

9   13  29 

Emerfions 

2     5  43  35 

4  0  11   57 

5  18  40  21 
7  13     8  46|l 

9    7  37  *3 

11  2     5  41 

12  20  34  17 
14  IS     2  53 
16    9  3]  26 

18  4    0    0 

19  22  23  37 

12    16    57     14 
JJ    JI     25    56 

25     5  5+  38 

27  0  23  22 

28  18  53    7 
30  13  20  ss 

Februarv 

Immcrfions 

I  .7   s  14 

3  11  33  «8 
5    6     I  17 

7  0  29  37 

8  18  57  5, 

10  13  26    6 
"    7  S+  23 

14  8    22    41 

15  20  51     3 
17  «S  «9  ^t- 
'9    9  47  59 
JI     4  16  33 

22    22    45       6 
24    17    13    40 

April 

Immernons 

>     2  49  S$ 

2    21     |g   47 

4  15  47  39 
6  to  16  31 

8  4  4S  24 

9  23  '4  la 
II   17  43   12 

13    12   12     4 

1$    6  40  56 

'J     '    2  " 
18  19  38  so 

20    I^      7   39 

June 

Emerfions 

August 

2 

5 

7 

9 

ti 

3  4»  5» 
22   10  iH 
i5  38  46 
n    7    4 

5  35  23 
0    3  40 

Emeritons 

»     7  49  44 

3  2  18  41 

4  20  47  38 
6  15  16  16 
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A  Table  of  the  Eclipfcs  of  Jupkir'%  lirft  Sapflliti^ 

reduced  to  apparenc  Time,   1757* 

EmerGons 

Emcrfion^ 

Emcr^nps 

ImfncrSciiif 

AufiUi^T 

SEi'TtJtlOEH 

OCTOQEJ^ 

Dgcta«tE 

d.    h*  m,    1, 

cl    h.  m.    r 

d.    h,   m.    J, 

d-    h.    ffl,   f. 

8     9  4>  34 

7   1*     I  +* 
9     6  51      1 

5   19  50  z6 

11   23  41     J 

iO     4  14  55 

7  H  19  36 

13  IS     «  39 

J I  22  43  37 

u     I     0  24 

9    a  4M^ 
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Euphff*  Well,  I  fuppofe  by  this  Time  you  are  tired 
of  tallung  fo  much  about  the  Longiltude,  to  one  of  our 
Sex,  who  are  fo  feldom  employed  in  putting  in  PradHce 
any  of  the  gr6at  Difcoverics  of  the  Philofophers ;  but  as 
we  have  naturally  a  Curiofity  of  Enquiry  into  every 
Thing  that  we  hear  of  that  is  of  a  public  or  wonderful 
Nature,  we  are  oftentimes  folicttous  to  be  fatisfied  about 
Things  that  do  not  fo  immediately  concern  us.  Of  this 
I  fliall  give  you  a  farther  Inftance  by  a  Query  or  two  con- 
cerning Saturn,,  his  Moons j  and  Ring.  I  fee  they  move, 
after  the  fame  Manner  with  thofe  of  Juptter^  about  their 
Primary ;  but  I  obferve  this  Syftem  of  Moons  has  not  the 
fame  Pofition  with  refpeft  to  the  Plane  of  the  Orrery  as 
thofe  of  Jupiter  have;  but  as  the  Time  is  now  Car 
advanced,  I  (hall  beg  a  more  particular  Account  of  what 
relates  to  Saturn  and  his  Syftem  the  next  Opportunity  we 
have  for  Converfe  on  thefe  Subjeds. 

DIALOGUE    Vin. 

^be  Ufe  of  the  Orrery  continued. 
Clemicus, 

I  Remember  you  took  Notice, 'that  Saturn* s  Moons  v^tt 
not  alike  pofited  with  thofe  of  Ju^er^  in  regard  to 
the  Ecliptic.  And  it  is  true,  they  are  not  j  for  thofe  of 
Jupiter  are  parallel  to  that ;  but  thofe  of  Saturn  are 
inclined  thereto  in  an  Angle  of  about  31  Degrees  j  as  is 
alfo  the  Plane  of  his  Ring. 

Eupbrof.  Then,  I  perceive,  that  the  Shadow  of  Saturn* s 
Moonsy  caft  on  the  Pafteboard  behind  them,  will  not 
appear  to  moye  backward  and  forward  in  a  right  Line, 
like  thofe  of  Jupiter. 

Cleon.  You  rightly  obferve,  they  cannot  appear  fo  to 
move  to  an  Eye  placed  upon  the  Earth  ;  as  you  will  eafily 
fee  by  the  Experiment ;  for  having  placed  the  Pafteboard 
properly  behind  this  Planet,  and  taken  all  the  Candles  but 
one  out  of  the  Room — lay  your  Hand  on  the  Winch, 
and  put  them  in  Motion,  and  then  you  fee  on  the  Pafte- 
board, that  each  refpeSive  Satellite  defcribes  an  Orbit  of 
an  oval  Figure,  and  what  the  Geometers  properly  call  an 
EUipfis^  one  Part  of  which  lies  above,  and  the  other  below 
the  Planet y  and  its  Ring  in  the  Center. 
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E  tiphr  ^f.  1 1  g  re  a  1 1  y  d  L^  1  i  gh  ts  me  to  ob  (crvc  th  cfe  c  ur  i'ous 
Apj^c'irance:^ ;  and  now  1  fee,  in  Fa<5^,  how  Xhings  arc 
ill  Nature  performed,  and  brought  about :  I  fee  the  Rea- 
fon  why  the  Alaons^  while  they  defcnbe  the  remote  Part 
of  tliLir  Orbit,  :ippc*ir  dire^  in  Motion,  and  retrograde^ 
while  chcy  tiLfcribc  that  Part  next  to  us  ; — I  fee  lilcewife, 
tlut  ihc  Shadow  uf  the  Ri/tg^  in  like  Manner,  is  not 
circuln.ri  but  elliptical,  including  the  Body  of  Saturn^ 
very  much  like  what  formerly  appeared  in  the  Heavens 
throuiih  the  'IVkftope, 

CliofK  It  mull  imdoubtedly  be  pleafant  to  fee  the  won* 
d  c  r  fu  I  M  ac  li  i  ]  k  vy  o  f  Nat  u  re  th  u  s  rep  refented  i  n  E  p  i  tome^ 
ami  yot,  at  thf  iame  Time,  fo  perfectly ;  but  there  is 
one  Thln^  which  you  have  not  yet  adverted  to,  and  that 
is,  tint  Saf^rn  and  his  whole  Syftem,  and  the  Motioft 
about  the  6W,  obfcrve  a  Paralifm  of  Pofition  j  or  In 
other  Wori^,  the  Planet ^  his  Ring^  and  BauUites^  always 
rc'fpt-ft  the  fL'.nic  Part  of  the  Heavens  in  every  Part  of  their 
Orbits  ;  nnJ  this  you  will  eaftly  perceive,  if  you  attend 
to  it  but  a  ^cry  fhort  Time  j  but  as  this  is  a  curious 
PhTntjmt-Einn,  1  fhall  reprefent  it  to  you  in  the  Ornry^ 
bv  Mcan^  ui"  the  Lamp  in  the  Place  of  the  Sun^  and  the 


a!sD   LADY'S  PttlLOSDPHV.      209 

^f  all  open  to  the  View  of  the  Spe£lat)or  upon  the  Earth. 
This  is  about  the  20th  Degree  of  Sagittarius^  which  Place 
Saturn  poffeffed  at  the  latter  End  of  the  Year  1752,  to 
ivhich  Place,  you  fee,  I  now  bring  the  Planet ;  and  the 
Shadow  of  the  Ring  on  the  Pajieboard  is  fuch,  as  (hews 
near  the  whole  Body  of  the  Planet  within  it. 

Euphrof.  I  fee  it  does,  and  ihould  have  been  glad  to 
have  had  an  Opportunity,  at  that  Time,  of  feeing  fo 
fine  an  Appearance  of  the  Ring  through  a  Telefcope^  and 
the  large  Space  between  it  and  the  Body  of  Saturn,  I 
think  it  is  confiderably  different  from  what  I  obferved  it 
fome  Months  ago. 

Clean.  You  will  not  wonder  at  that,  when  you  con- 
fider,  that  a  few  Years  make  a  great  Alteration  in  the 
Appearance  of  the  elliptic  Figure  of  the  Ring.  For  as  the 
Planet  moves  on,  at  the  Rate  of  about  12  Degrees  in  a 
Year,  and  the  Ring  always  keeps  parallel  to  itfelf,  it  muft 
be  in  a  Situation,  at  this  Time,  much  more  oblique  to 
the  View.— —Keep  turning  the  Winch,  and  you  will 
fee  the  Shado^v  of  the  Ring  becomes  more  and  more 
elliptical,  'till  at  length  you  obferve  the  Planet  is  in  the 
iith  Degree  of  Aquarius^  where  it  is  at  this  very  Time, 
as  feen  from  the  Earth. 

Euphrof.  Then  here  I  will  ftop  and  view  it;  and, 
indeed,  I  fee  it  much  the  fame  as  I  did  through  the  Telef- 
cope,  and  by  this  Means  am  fully  convinced  how  juft  a 
Heprefenution  this  is  of  Nature.  But  will  not  the  Plea* 
iure  of  viewing  this  Ring  decreafe  with  its  j^menflons  ? 

Clion.  Perhaps  not ;  nnce  Variety  always  is  productive 
of  Pleafure,  in  fome  Degree.-  For  now  turn  the  Hahdie 
again,  and  you  will  obferve,  that,  when  the  Planet  arrives 
at  about  10  Degrees  of  Ptjces^  the  Ring  feems  little 
more  than  as  a  Line  that  lies  over  the  Planet^  and  at  a 
iinall  Diftance  on  either  Side ;  and  thus  it  will  appear  in 
the  Beginning  of  the  Year  1759,  foon  after  which,  it 
entirely  difappears ;  and  in  the  Beginning  of  the  Year 
1760,  it  arrives  to  the  Place  of  the  Nodes  of  the  Ring^ 
which  is  m  about  20  Degrees  of  Pifces^  then  the  PUme^ 
paffing  through  the  Eye  of  the  Spectator,  projects  the 
Shadow  of  the  ^/xrf  into  a  ftraight  Line,  juft  over  the 
Middle  of  the  Di/k  of  the  Planet  \  and  if  your  live  to  view 
the  Planet  at  that  Time,  through  a  Telcfcope,  you  will 
Vol.  !•  P  fee 


no     THE  YOUNG  GENTtEMAN 

fee  nothing  at  all  of  its  Ring,  From  this  Situation  keep 
him  moving  on,  and  it  will  be  nearly  fix  Months  in  the 
Orrefy  before  the  Ring  will  appear  any  other  wife  than  a 
right  Line.  But  you  will  ob ferve,  that  foon  after  be 
•enters  the  Sign  of  Jries^  the  Shadow  of  the  Ring  will 
again  appear  to  be  curved,  which  will  be  in  the  Ye»r 
1761,  when  the  other,  or  fouthern  Side  of  the  iiii^  wiQ 
be  enlightened  by  the  Sun^  Thus  every  fucceilve  Year 
4he  Phafcs  of  the  Ring  will  return  again  'till  fcven  Years 
are  com  pleated,  wh»n  the  Ring  will  be  agaJn  moft  open 
to  the  Telefcopic  View  of  the  Speflator,  which  wilt  be 
in  the  latter  End  of  the  Year  1767^  where  we  may  now 
Jeave  that  f^loomy  Plknet ;  for  we  can  fee  no  more  Vamty 
-fn  the  remaining  half  of  Its  Orbit  than  you  have  obferved 
in  this. 

Euphrof,  I  would  not  give  you  any  unnccefCw^y  Trou- 
ble, to  infiil  longer  on  this  Phsenomenoni  as  it  muH 
;  •jieccfflarily  be  a  Repetition  of  the  fame  Thing,  which  I 
•can  as  eafely  conceive  without  feeing  it,  as  with,  I  Ihall 
*  *  be  extremely  dellrous  often  to  view  this  Plantt  with  a 
Telefcope  \  cfpccially>  as  the  Time  is  now  approaching, 
when  the  grcateft  Variety  of  thefc  Phafes  will  entertain 
the  Eye.  But  n^thinks  it  will  be  a  long  Time  before  I 
Jhall  have  the  Plcafurc  of  viewing  the  Ring  \n  its  moft 
ample  Extent* 

Clesn*  Why  that  is  the  moft  curious  of  all  the  Phafis 
of  Saturn^ %  Ring^  and  it  may  poflibly  happen,  that  j^oti 
may  fee  a  fixed  Star  in  the  Space  between  the  Pianti  and 
its  Rirtgi  for  this  we  arc  afiured  of  by  Mr.  fFkijfm^  that 
Dr.  Clarices  Father  once  faw  a  Star  in  that  Situation  t« 

EMphr^f.  There  would  be  no  Reafon  for  mc  to  cxpoft 
fuch  a  Sight,  as,  I  prefume,  it  muft  be  a  vciy  rare 
Appearance,  if  only  one  Man  has  been  obferved  to  fee  it  j 
but,  pray^  who  was  the  firft  Difcoverer  of  this  wonder- 
ful Pha?nomcnon  of  Saturn'9  Ri^^  and  how  many  Yean 
is  it  fince  P 

Citm*  We  owe  this  happy  Dlfcovery  to  the  Inventor 
of  the  Telefcope  itfelf,  with  which  it  was  (azny  the 
famous  Gdliikff^  an  Italian  Mathematician  and  Pb^ofo* 
pher,  who  firft  of  all  viewed  it,  and  publifhed  it  to  the 
World  in  the  Year  16 lO^  in  an  senigmatic  Latm  Sen- 
tence, 

i  //'ifrif^iiV  Memoirs  of  Dr.  €larh*i  Life. 
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tence,  importing,  that  he  had  viewed  Saturn  with  three 
JBodies  I  meaning  the  Body  of  Saturn  itfelf  in  the  Middle^ 
^nd  thp  oval  yfnfiej  or  Ends  of  Saturn^s  Ring^  which 
appeared,  at  firft  Sight,  like  two  other  Globes,  *  though 
imperifeftly  J  and,  indeed,  it  was  two  whole  Years  before 
he  was  convinced  that  Saturn  was  not  a  triple  Body* 
However,  by  frequently  viewing  of  him,  he  ob&rved^ 
with  many  others,  that  it  was  nothing  more  than  a  large 
Ringy  encompafiing  the  Body, 

Euphrof.  If  this  Gentleman  was  the  Inventor  of  the 
Telefcope,  he  probably  was  the  firlt  too,  who  muft  have 
had  the  great  Pleafure  of  viewing  the  Moons  of  this  Planet* 

CUon.  It  is  natural  for  you  to  imagine  fo  \  but  this, 
however,  was  not  the  Cafe  j  for  his  Telefcope,  by  whigh 
he  faw  the  Ring^  was  not  fufficient  to  /hew  the  Moons^ 
as  it  magnified  only  about  30  Times  ;  but  one  that  will 
exhibit  a  View  of  all  Saturn's  Satellites  muft  have  a  much 
greater  magnifying  Power.  This  happy  Speftacle  was 
rcferved  to  reward  the  Ingenuity  of  the  celebrated  Huge^ 
niusj  who  tells  us,  in  his  Treatife,  called  The  Celefiial 
IVorlds  dtfcoveredy  that  the  4th  of  Saturn\  Moons^  (which 
is  the  largeft  and  brighteft  of  all)  he  firft  difcovered  in  the 
Year  1655,  with  a  refrading  Telefcope,  not  above  12 
Feet  long  ;  the  other  four  were  difcovered  by  the  induf- 
trious  CaJJinij  an  Italian  Philofophcr,  who  had  the 
Opportunity  of  much  longer  Telefcopes,  viz,  from  30  to 
136  Feet  long  J  the  3d  and  5th  he  difcovered  in  the  Year 
1671,  and  the  two  Innermoft  in  the  Year  i686;  at 
Length,  he  could  view  all  the  Five  with  a  34  Foot  Tube, 
He  gave  them  the  Title  of  Sidera  Lodoicea^  in  Honour  of 
Louis  le  Grandy  in  Imitation  of  GallileuSy  who,  fome 
Years  before,  had  difcovered  the  four  Satellites  of  Js^iter^ 
and  called  them  bv  the  Name  of  Medicea  Sidera^  in  Com- 
pliment to  Medicts  II.  Great  Duke  o^Tufcany^  to  whom 
he  addrefled  this  Difcovery,  in  the  Year  1610;  but 
enough  of  this  at  prefent ;  for  I  intend  to  put  into  your 
Hands  very  foon,  the  before-mentioned  Book  oi  HugemuSy 
wherein  you  will  be  highly  entertained  with  the  moft 
P  2  uige- 

•  He  advemfed  this  Difcovery  in  this  Sentence,  JltiJ/imam 
Planctam  tergenimum  oh/erva^vi.  In  which  all  the  Letters  were 
tranfpofed,  aa  was  the  Cuftom  of  thofe  Times  in  fuch  nz^ 
Difcoveriej. 
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ingenious  Conjeftures  concerning  the  Inhabitants^  FlantF, 
%nd  Produ<£tians  of  the  I^^arldi  in  the  Plamii^  You  have 
read  Fcniendlis  Plurality  of  Worlds  in  Frmih  \  but  j*oa 
wi)l  find  this  Treatife  of  Hugfnim  far  fu  peri  or  to  that, 
and  much  better  worth  your  Pemfal, 

Euphrdf    rhat  Book,    or  any  other  that  yoa   flia 
recommend,   I  (hall  be  very  ready  to  pcmfe,  m  I  know" 
you  can  jjdge  what  is  calculated  for  the  Improvement  of 
my  Under  ft  and  ing.     But  what  is  that  little  thing  I  fee 
in  your  H«ind  ?  — 

Clem,  This  is  a  fmall  Piece  of  Machinery,  whielifl 
prom i fed  you  foinc  Time  ago,  by  which  I  intend  to  give 
you  a  farther  Illuflratton  of  that  one  remarkable  Particular 
in  the  Ahofiy  viz*  her  Jhtwing  always  the /ami  Fmi  U  \U 
Earthy  which  we  fome  Time  ago  touched  upon,  but 
abruptly  left  it,  as  there  was  no  proper  Machinery  in  the 
Orrcn  to  reprefcnt  it  in  fo  natural  a  Manner  as  wai 
neceflary  to  convince  you  of  the  true  Reafon  of  tht 
Thing;  nor  mufl  I  allow  you  to  afk  me  any  Qtieftiom 
concerning  any  particukr  Part  of  this  Apparatus,  which 
I  ihali  now  place  u|>on  the  Orreij. — ^I  take  the  cocnmiM 
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Eupbrof.  I  am.ataLofs  to  guefs  what  this  invifible 
Agentfliould  be.— I  fee,  that  the  Moon  turns  conftantly 

the  fame  Face  to  the  Earth  in  her  monthly  Courfe. 1 

obferve,  at  the  fame  Time,  that  the  vifible  Part  is  more 
or  lefs  enlightened,  and  fomctimes  wholly  dark  ^  but  I  can 
fee  nothing  that  produces  this,  unlefs  it  be  the  String  by 

which  it  is  fufpended. How  this  String  fhould  caui« 

it,  I  cannot  conceive,  as  it  is  only  hung  on  a  brafs  Stem 

by  a  Loop. 1  cannot  fay,    but  this  looks  moft  like 

•Conjuration  of  any  Thing  I  have  feen  yet, How  am  I 

to  underftand  it,  CUonicus  ? 

Cleon.  Very  eafliy,  my  Euphrojyne.  There  is  nothing 
that  will  be  difficult  for  you  to  underftand,  or  that  require? 
any  magic  Art  to  account  for.  Mechanics  itfelf  is  only 
the  Application  of  natural  Powers  to  produce  the  EfFeft? 
in  Miniature,  which  we  fee  in  the  World  at  large  j  ilor 
does  it  follow,  that,  to  anfwer  this  End,  Wheels,  Pul- 
lies,  and  other  mechanical  Contrivances,  are  always  ne^ 
ceffary.  We  may,  fomctimes,  fubftitute  fimilar  rowers 
in  Nature  for  producing  the  fame  EfFe6ts.  Two  Bodies 
will  be  actuated  alike  by  the  Powers  of  Gravity  and 
Magnetifm.  If  they  are  affeSed  by  thcfe  Powers  only, 
they  will  always  turn  the  fame  Parts  towards  each  other. 
If  one  of  them  is  fixed,  and  the  other  free  to  move,  the 
latter  will  always  turn  the  fame  Part  to  the  former.    And 

this  is  the  Cafe  before  us. For  the  Earth  is  placed 

upon  one  End  of  an  artificial  Magnet,  which  was  covered 
from  your  Sight,  and  in  the  pendent  Moon^  you  will 
pr^fently  fee  a  round  natural  Load-ftone  is  included,  like 
a  Kernel  within  a  Shell,  and  the  Power  of  Magnetifm  ii^ 
thefe  two  Bodies',  equally  afFefling  both,  caufcs,  that  the 
Moon^  hanging  in  a  free  State,  niuft  always  turn  the  fame 
Part  toward  the  central  magnetic  Body  of  the  Earthy  juft 
as  the  Mocn  in  the  Heavens  is  made  to  do  the  fame  Thing, 
by  the  Power  of  Gravitation,  towards  the  Globe  of  our 

Earth. You  will  by  this  Time  underftand  it.- See, 

here  are  both  the  Magnets. 

Euphrof.  This  delights  me  extremely,  Cleonicus,  and  I 
pcrfeftly  comprehend  you. — This  is  down-right  Nature, 
i^ideed,  and  fufficiently  convinces  me  how  fimple  the 
Powers  of  Nature  are,  when  compared  with  the  com<p 
pSicated  Contrivances  of  the  moft  ingenious  Mechanic.— 1 

P  3  But 
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But  wh lit  are  the  Confequences,  Ckcnicus^  that  follow  thii 

Clem,  T)ie  firfl  ls,  that  the  Moon  necefTarily  turns  once 
rou3id  hc:r  Axb,  in  the  fame  'I'iine  that  flie  moves  once 
round  the  Kartli  j  for  by  this  Means,  a  Perfon  on  the 
MGon\  Surfjce,  with  his  Eye  direftctl  conftantly  to  the 
Eiiith,  mult  unavoidably  view  every  Point  in  the  Circum- 
ference in  the  Mcsris  Orbit,  in  the  Time  of  onellevola- 
tiun  ;  lit  It  this  he  could  not  do,  without  being  turned  once 
rounJ  ihi;  Cen^T  of  the  Mmn^  at  the  fame  Time,-* 
Di>  )  uu  apprchLiiJ  me^  Siller  r 

Euphrcj\  I  do  \  cry  clearly  \  as  I  i;:annot  but  know,  that 
to  view  every  Point  of  a  Circle^  in  which  I  am  included, 
I  inirfi:  certainly  turn  myfelfonce  round^^—— But  there  U 
another  Tiling,  I  obferve,  and  that  is,  that  thofe  People 
vhu  are  on  the  other  Side  of  the  Mson  cannot  poflibly 
com^  at  a  Si;;ht  of  the  Earth  at  all. 

CUofK  It  is  v^ry  true,  they  cannot,  unlefs  they  will  bc 
at  tl\c  Trouble  of  a  Journey  to  that  Hemifphere  next  the 
Earth  ;  iind  fomc  of  themj  for  this  Purpofej  muft  travel 
iTvrr  t^  i[i  j^ioo  Miles* Another  Thing  you  will  as 
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another  Thing  vou  have  not  confidcrcd,  and  that  is,  diat 
the  Days  and  Nights  there  are  a  Fortnight  long  each» 
and  fuch  tedbus  Intervals  of  Light  and  Darknefs  will  not 
agree  with  your  ConHitution.  You  will,  therefore,  vdth 
more  Pleafure  imagine  all  the£b  Things,  than  go  thither 
to  enjoy  them. 

Euphrof.   Truly  you  have  cured  my  Curioiity  fufici- 
ently,  and  I  (hall  be  content  for  the  future  to  fliay  at  my 
terreftrial  Home.    However,  I  cannot  help  wilhing,  after^ 
all,  that  it  may  be  fome  Part  of  our  future  Happinefs  to 
vifit  the  diftant  Planets  of  the  Syftem,  and  even  the  pla-r 

netary  Worlds  of  other  Syftems  beyond  this. But 

enough  of  this  at  prefent ;  what  will  be  the  Subje^  of 
our  next  Speculation  ? 

Cleon.  As  we  are  confined  to  the  Globe  of  our  Earthy 
we  fhall  find  many  Subjects  of  Enquiry,  and  well  fuited 
to  gratify  a  rational  Mind,  relative  to  the  feveral  Phxno- 
mena  obfervablc  in  it  alone.  And  it  is  proper,  that  we 
fhould  underfland  them  firft,  which  will  be  Sufficient  for 
the  fhort  Space  of  Time  allotted  to  human  Life.  Among 
thefe,  the  Seafons  of  the  Year  are  what  I  fhall  next  explain 
to  you  on  the  Orrery, 


DIALOGUE    IX. 

fTbe  Seafons  of  the  Tear  explained iy  the  Okk2KY,: 
AndFirfl  the  SPRING. 

Eufhrofyne. 

I  Think,  Cleonicuij  when  you  left  me  Yeflernight,  yoa 
told  me  our  next  Bufinets  with  the  Orrery  would  be  to 
explain  the  Nature  of  the  Seasons,  and  the  Manner  how. 
they  happen  by  it. 

Cleon.  I  did  fo,  my  Euphrofyne  \  and  I  intend  it  for  the 
$ubjeft  of  your  Entertainment  this  Afternoon,  if  yott 
think  fit,  and  are  at  Leifure. 

Euphrof.  Very  much  fo  5  and  am  impatient  of  lofingone 

Moment  of  Time  'till  I  am  made  fenfible  in  fomc  Mcafure. 

cf  the  Reafon  and  Caufe  of  fuch  an  agreeable  Variety  and 

P  4   .  Succeffion 
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SuccelTioii  of  5tYJ/i?wj  which  conditute  the  Year.  Fof 
though  no  OIK  Ls  more  rjiifiblc  of  Heat  and  Cold,  or  more 
affe^iled  witii  the  Pltafuie  iind  Beauties  of  the  Spri?ig^  oc 
the  he  ivy  and  ill-boading  Afpeil  of  jiutumn  ;  yet  I  have 
never  been  fo  rational  as  to  enquire  into  the  Caufcs  there- 
of, a:v  if  I  were  no  more  concerned  to  know  them  than 
the  QunJrupL'dcs. 

Clcon.  This  ingenious  Reflcflion  on  yourfelf^  Euphra- 
fyne^  is  but  too  juil  a  Satire  on  the  Gencralitv  of  Aiankind, . 
to  whi  m  a  fr.uJjrate  Purfuit  of  any  KLnd  of  Knowledge, 
jn  the  Science. ,  is  trum^ht  but  too  irkfome.  The  Seafon^ 
are  the  nfofl  obviims  Piirts  of  Nature,  nor  are  they  diiEcult 
to  l>e  undcrllood  by  Mc.iiis  of  the  On  cry ^  as  you  will  fee,  , 

Ovi^^hii^  niadti  a  fnie  poetical  Com  pari  foil  between  the  . 

four  Scafoiiii  ilie  Year^  and  the  four  different  States  of 
a  Man's  Life  in  thcfe  Verfcs. 

Ferceluji  th^u  rwt  the  Frutfi  nf  the  Tear  :  Y 

H'jIv  i be  four  St^dfom  in  four  Farnu  ^pf>^^r,  > 

Rtfe^nlling  human  Life  in  every  Shape  thiy  wear  f    J 
Spring  firj^^  like  Infancy^  fliom  mt  htr  Head^  J 

M^ith  milky  Jui:c  requiring  U  be  fed  \  L 

Helplefs^  th^  frrjh^  &nd  wanting  to  he  hd,  J 
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Euphrof.  That  is  a  very  beautiful  Defcription  of  the 
Seafons,  and  the  Similitude  feems  very  juft  and  natural^ 

But  now  for  a  little  Philofophy ;  pray  let  me  fee,  by 

the  Orrery,  how  thofe  different  Seafons  are  brought  about 
in  Nature. 

CUm.  I  will,  immediately ;  but,  previous  thereto,  you 
muft  obferve,  and  get  a  tolerable  good  Notion  of  the  fol- . 

lowing  Particulars Fir/iy  That   the  Motion  of   the 

Earth  is  in  the  Plane  of  the  Ecliptic ;  that  therefore^— * 
Sfcondlyy  the  Sun-beams  are  always  perpendicular  to  that 
Part  of  the  Earth  which  lies  under  the  Degree  oif  the 
Ecliptic  in  which  the  Sun  appears  at  any  Time.- 
i'hirdly.t  That  the  Axis  of  the  Earth  is  not  perpendicular 
to  the  Plane  of  the  Ecliptic^  but  inclined  thereto  in  an 
Angle  of  66^  |;  as  I  fhewed  you  in  the  Sphere. — Fourthly^ 
That  the  Axis  of  the  Earth  keeps  always  in  a  parallel 
Pofition,  01*  points  always  towards  the  fame  Part^of  the 
Heaven&k  throughout  its  whole  annual  Courfe. — Fifthfy^ 
That  the  Sun  being  at  fo  vaft  a  Diftance,  the  Rays  which 
fall  on  the  Earth  may  be  looked  upon  as  parallel  among 
themfelves  :  And  ^  Sixthly  ^  That  only  one  half  of  a  Globe 

can  be  enlightened  at  oncQ  by  parallel  Rays.-; Do  you 

tjiink  you  underftand  me  aright  ? 

.  Euphrof  I  believe  I  do  pretty  well,  by  what  you  have 
before  taught  me ;  and  the  Manner  in  which  you  now 
indicate  thefe  Things. 

Cleon.  Well  then,  fincp  the  Spring  is  the  moft  delight- 
ful and  primary  Seafon  of  the  Year,  we  will  begin  with 
it ;  to  reprefent  which,  you  fee,  I  place  the  Earth  in  the 
Beginning  of  Libra  ^t  and  then  the  Sun  will  appear  in 
the  Beginning  of  Aries  nr,  which  being  the  Equino^ial 
Pointy  the  Sun  muft  for  that  Day  equally  enlighten  all 
Places  on  the  Earth,  from  Pole  to  Pole  ;  and  to  make  this 
Affair  as  clear  to  the  lEye,  as  it  is  in  Nature,  you  fee  I 
take  this  fmall  wax  Taper,  and — (hutting  the  Windows 
all  clofe — I  put  it  into  this  little  brafs  Cafe,  with  a  Con- 
vex Glafs  in  the  Side;  that  the  Light   may  go  to  the 

Earth  in  parallel  Rays Then  I  fix  it  in  the  Place  of 

the  folar  Ball,    and — turning  thp  Qlafs  direftly  to  the 

Earth, you  fee  that  Hemifphere  of  the  Earth  next  the 

Taper  enlight^ned,-y— the  other  being  wholly  in  tlje 
dark. 
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Euphrt^f  I  obfcrvc  It  well  \  and  from  what  yon  0iewetl 
me  on  the  Sphire^  \  eafily  conceive,  as  the  Earth  revolves 
about  \x^  AxJL-,  thtr  Days  and  Nights  muft  now  be  of 
cqvinl  Duration.  Cut,  pra^r,  when  do  you  put  the  Earth 
in  Motion,  to  obdrvc  the  Particularities  of  Scafons? 

Clcon,  Immediatelv  ; — you  fee  it  begin  its  Ccrnrfe, 

proceeding  for  the  Summer  Seafon  ; for  fince,  now, 

every  P:irt  of  the  Er.nn,  equally  diftant  from  the  Equator^ 
on  cither  Side,  cnjovs  equal  Intervals  of  the  Sun^s  Pre- 
fence  and  Abfcnccj  the  Warmth  or  Heat  of  every  Clime 
mult  now  be  at  n.  Ahdium^  or  in  am  oft  temperate  Degree, 
and  therefore  will  be  produdive  of  all  the  Vegetatioa  of 
Plants,  and  pleaQnt  Tempcrattirc  of  Air,  that  any 
Part  of  the  Enith  is  capable  of;  which  Qs^ialities,  I  need 
not  tell  you,  do  every  where  conftitute  the  Spring,; 
which  charm  in '2  Seafon  has  afforded  a  delightful  Theme 
to  the  l^oct5,  wha  have  varioufly  dcfcribeJ  it.  Of  which 
1  fhnll  repeat  to  you  fome  choice  Specimens.  Thc 
Fit  ft  ftiall  be  that  of  Virgil 

St  L*  on  the  Shr£  inhabit!  purple  Springs  ' 

i!'l\rc  Ni^htin^^alr^  their  L^ve-fak  Ditties Jing  ; 
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^en  Fields  the  Blades  of  hurfd  Com  difetofi^  J 

And  while  the  halmi  wefiem  Spirit  blotvSy  > 

Earth  to  the  Breath  her  Bofom  dares  expofi.  \ 

,    fVith  kindly  Mpifture  then  the  Plants  ahouniy 
The  Grafs  fecurely  fprings  above  the  Ground: 
The  tender  Twig  Jhoots  upfJuards  to  the  Skies^ 
And  on  the  Faith  of  the  new  Sun  relies. 
The  fwerving  Vines  on  the  tall  Elms  prevail^ 
Unhurt^  by  fouthern  ShiwVsy  or  northern  Hail\ 
Theyfpread  their  Gemsy  the  genial  fFarmtb  tojban^ 
And  boldly  truft  their  Buds  in  open  Air. 
In  thisfoft  Seafon  (let  me  dare  to  fmg)  J 

The  Ivor  Id  was  hatched  by  Heaven*  s  imperial  King  I 

In  prime  Of  all  the  Tear,  and  Holidays  of  Spring.         j 
Them  did  the  new  Creation  firft  appear ^ 
Nor  other  was  the  Tcn:r  of  the  Tear ; 
JVhen  laughing  Heav*n  did  the  great  Birth  attend^ 
And  eajiern  f finds  their  winfry  Breath fufpend. 
Then  Sheep  firjif aw  the  Sun  in  open  FiefdSy 
Andfavage  Beafls  werefent  tojhck  the  ffllds  ; 
And  golden  Stars  few  up  to  light  the  Skies, 
And  Man^s  relentlefs  Race  from  flony  parries  rift* 
Nor  could  the  tender^  new  Creation  bear 
TV  exceffwe  Heats,  or  Coldnefs  of  the  Year\ 
But  chiird  by  TVinter,  or  by  Summer  fir* d^ 
The  middle  Temper  of  the  Spring  required: 
JVhen  Warmth  and  Moifure  did  at  once  abound^ 
And  Heav'n^s  Indulgence  brooded  on  the  Ground. 

Georg.  II, 
Among    numbcrlefs   Dcfcriptions    of  the    Moderns^ 
Mr.  Pope  has  the  following  moft  delicate  one: 
In  thatfoft  Seafon,  when  defcending  Showers 
Call  forth  the  Greens,  and  wake  the  rifmg  Flow*rs  i 
JVhen  opening  Buds  falute  the  welcome  Day^ 
And  Earth  relenting,  feels  the  genial  Ray. 
And  again, 

*Twa's  now  the  Seafon,  when  the  glorious  Sun 
His  heavenly  Progrefs  thro*  the  Twins  had  run  ; 
And  Jove,  exalted,  his  m'tld  Influence  yields. 
To  glad  the  Glebe,  and  paint  tbefiou/ry  Fields. 
Mr.  Thomfon  has  made  this  Seafon  the  Subjed  of  an 
cxquifite  Poem ;  in  which,  after  a  fliort  Invocation  or 
figurative  Addrcfs  in  thcfe  Words 
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Csmij  gmth  Sprikc,  ethereal  MitDHisa,  i9mi^ 

^ndfrom  t  e  Bojam  of  ym  dr^bing  CLud^ 
fVhfie  Mufic  "Wakes  araund^  v/itd  in  a  Shifw^r 

Of  Jhadowing  RofiSy  on  Gur  Phi  Hi  dtfand 

He  infcribes  %h^  Foemi  and  foon  after  tK:gtus  the  mag*' 
nificent  Defcription  thus  —  - 

At  lajl  from  A'ies  ralli  the  htdnt^&ui  SuHf 
And  the  bright  Ball  nmvn  bim.     Then  na  m^rt 
Th*  expanfve  Jtm^fphe^i  u  cramped  with  Cctd, 
Butfuihf  i-ife^  and  "i^ivifying  $QuU  ^ 

Lifts  the  light  Clouds  fuhitmc^  andfprmdi  than  this^ 
|-     Fkicy  and  white  o^er  ali^fttrr&unding.  Heavm* 
!     Forth  fy  the  teptd  Airs  \  and  uneonjin^ d^ 
•      Unbinding  Earth  the  momng  Softmjs  Jhayt* 

*fopus  th*  impatitnt  Hujhandman  ptrcovis  ^ 

Relenting  Nature. 

And  having  fuiig  the  Praifcrs  of  the  Pl&ugh^  he  con- 
fidcrs  the  delightful  EfFefh  of  this  SL^afoti  on  vigiteiim 
Nature* 

N&r  thro"  the  lenient  Air  ahne^  this  Changi 
Delicious  breathes^  the  penetrative-  Sun^ 
His  Force  deep-darting  te  the  dark  Retreat 


j-\  #■    -wr 
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Juft  as  the  Spirit  of  Love  isfent  ahrood^ 
Warm  thro^  tht  vital  Atr^  and  on  their  Hearts 
Harmoniousjeizesy  the  gay  Troops  hegin^ 
In  gallant  Thought^  to  plume  the  painted  wing  ; 
j/nd  try  again  the  long-forgotten  Strain, 
jftfrjly  faint  war  bled j  but  no  fooner  grows 
Thefoft  Infufton  prevalent  and  widff^^^ 
Than^  all  alive,  -at  once  their  'Joy  overflows 
In  Mufick  unconfirC d*     Up  fpfinj^^m^Larkj 
Shrill'Voic'dj  and  loud,  the  MeJ^gfr  of  Morn  ; 
Ere  yet  the  Shadows  fy,  he  mounted Jings 
Jmid  the  dawning  Clouds,  and  from  their  Haunts 
Calls  up  the  tuneful  Nations.     Every  Copfe 
Deep-tangled,  Tree  irregular,  and  Bujh 
Bending  with  dewy  Moijiure,  o^er  the  Heads 
Of  the  coy  Chorijlers  that  lodge  within. 
Are  prodigal  of  Harmony. 
It  would  be  tedious  to  purfue  him  thro'  all  his  fine 
jRefle£tions  on  the  vernal  Seafon,  and  its  agreeable  and 

beneficent  EfFefts  on  all  the  World* 1  fear  I  have 

tired  your  Patience  already;  but,  my  dear  Euphrofyne^ 
I  know  youll  forgive  a  Digrcffion  of  this  Kind,  were  it 
much  longer,  in  Complaifance  to  the  Mufes. 

Euphr^.    I   hear  you  with  equal  Patience  and  Plea- 

fure. — This  happy  Seafon  can*t  be  too  much  extolled. 

But,  fee,  the  Earth  is  moved  far  on ;    the  Spring 

begins  to  give  Way  to  Summer,  which  I  fuppofe  will 

here  fucceed,  as  it  does  in  Nature.        ^ 

Cleon.  In  the  very  fame  Manner.  As  the  Middle  of 
the  Spring  Seafon  is  about  the  20th  of  March,  when  the 
Sun  (S)  appears  in  the  Beginning  ol  Aries  (t);  fo 
about  the  Beginning  of  May,  the  spring  ends,  and  the 
Summer  Seafon  commences,  which  we  will  next  con- 
template on  the  Orrery. 
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SUMMER. 

THE    Eath  being  near  adv^anccd  to  dsprkmit  (ijj 
flicws  th&  Serenity  of  Spring  is  paft,  and  chc  ; 

Approach    of  Summer* But   fiiicc  tht   Eanti   e 

ftiU  at  the  fame  Diftancc  from  the  Body  of  tin:  Sim, 
I  can't  rightly  conceive  how  it  cornea  to  pafs,  thit  the 
Sun-beams  are  fo  much  hotter  than  at  other  Time** 

Chm.  To  explain  that^  is  one  great  D^fign  pf  the 
Orrery. — In  order  to  which,  you  muft  conuder,  and 
underftand,  that  the  principal  Charaaeriffics  o^  Smmair 
are  two^  viz.  (i.)  The  Dap  are  then  kngeji  \  and  {l.\ 
The  Hmt  h  moft  inttnfi.  How  the  Days  arc  now  loiigcft, 
I  (half  explain  to  you  at  large^  after  we  have  done  witli 
the  Scafons,  —  1  fhall  now  only  fiiew  you  wliy  ihr 
Heat  is  greater  wkh  us  ihan  at  any  otiier  Time  of  thie 
Year, 

Euphr&f    Why  do  you  fay,  with  us,  fo  tmphaticallyj 
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North  Pole  (N),  by  this  Inclination  of  its  Axis,  is 
carried  more  and  more  towards  the  Sun,  as  it  arrives 
nearer  and  nearer  to  the  Beginning  of  Capricorn  ('f). — 

Ckon.  Very  good,  my  Eupbrofyne ;  and  when  i:.  comes 
there,  you  will  obferve,  that  all  the  Places  of  the  Earth 
which  have  North  Latitude  arc  turned  more  direftly 
towards  the  Sun  than  when  in  its  firft  Pofitioc  in  the 
Spring.  And,  confequently,  the  more  directly  the 
Sun's  Rays  fall  on  any  Part,  the.  thicker  or  deifer  they 
will  be,  and  therefore,  fo  much  the  hotter.  Thus,  for 
Example,  fuppofe  a  Parcel  of  Rays,  abcdj  fall  diredljr, 
or  perpendicularly  on  any  Plane,  A  B,  and  obliquely 
on  another  Plane,  A  C,  'tis  evident,  they  wil  take  up 
a  fmaller  Space,  c  d^  m  the.  former,  than  e  fj  in  the 
latter ;  and  fo  their  Action,  /.  e.  their  Heat  would  be 
'  much  greater  in  the  leffer  Space  c  </,  than  in  the  larger 
gf'^  and  if,  inftcad  of  Lines,  we  fuppofe  cd  and  efto 
be  the  Diameters  of  Surfaces,  then  the  Heat  on  thofe 
Surfaces  will  be  inverfely  as  the  Squares  of  the  Diameter, 
vix.  as  the  Square  of  ef  to  the  Square  of  cd.  And 
this  would  be  the  Cafe  with  refpe£b  to  the  Inhabitants 
of  the  Earth,  if  we  were  to  regard  the  Sun's  Rays  only  3 
*  but,  as  I  faid,  the  greater  Length  of  Day  qontributtts 
to  augment  the  Heat :  And  moreover,  another  Reaibn 
which  I  have  not  b€;fore  mentioned,  is,  that  the  Rays 
do  now  pafs  through  a  far  lefs  Portion  of  the  Atmofphere, 
and  therefore,  are  not  fo  much  refracted  and  weakened 
by  it,  as  when  they  fall  more  obliquely  on  the  Earth, 
and  fo  p^s  thro'  a  greater  Part  of  it. 

Euphrof.  When  you  talk  of  the  Atmofphere,  you  go 
a  little  out  of  my  Depth,  CUonicus^  pray,  explain  that 
a  little  farther  to  me. 

Clean.  I  will.  The  Earth  is  furrounded  on  all  Parts 
by  a  Body  of  Air  of  a  fpherical  Form  to  a  certain  Height 
(which  I  have  reprefented  by  the  dotted  Circumference 
about  the  Figure  of  the  Earth  in  this  little  Scheme,,  for 
Illuftration  Sake)  this  Body  of  Air  being  filled  .with 
watry,  (ffc.  Particles,  exhaled  from  the  Earth,  occafions 
the  Sun's  Rays,  in  paffing  thro'  it,  to  be  varioufly  rft- 
fra£led,  and  blended  thro'  its  Subftance,  and  the  mooe 
fo,  the  more  obliquely  they  are  received  by  it ;  and  con- 
fequently,  the  more  their  Action  or  EfFed  is.  weakened 
and  abated  on  the  Surface  of  the  Earth. 
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Euprof.  Pray  give  tnc  an  Example  of  thif,  CtimlmM\ 
I  ihal  then   beuer  apprehend  voii* 

C/«?.  You  fee  the  Earth  is  now  jufl:  arrived  cp  f}ie 
firft  S;niple  of  Cafrut^rn  (  b )  where  it  has  ehe  fau» 
Pofitioi,  with  Regard  to  the  San^  m  the  Figure  thereof 
has  in  this  Scheme.  At  this  Time  the  Oayi  are  ItKigefl, 
arid  tht  Sun*s  Rays  f::H  more  c!i*'cft  upon  tu,  and  there* 
fore  arc  ftrongeft  in  their  immediate  Effefli^  and  thcn^ 
fore^  nis  is  the  ATiidle  ^f  Summer ^  whieh  you  (m 
happensabout  the  nth  of  Jum^  for  agatiijl  tn»  D»f 
tlie  Ear^  now  ftands  in  the  Orrery* 

EuphtTf.  I  fee  it  does  \  and  had  you  not  batcr  ftop  it 
there  foi  fome  Time  ? 

CUm.     Yes,    I    intend    it, Obfcrvr^    in  tfcc 

Scheme^  the  Situation  of  the  City  of  Lsnd$n  I*i  lh« 
Pofition  of  the  Earth,  you  fee^  at  this  Time  turn*  all 
the  Northern  Hemifphere  (Q_N  IE)  as  niuch  towanii  ihe 
Sun  as  they  can  be,  and  more  than  at  any  other  Time 
of  the  Year  j  and  confet^uently,  the  Sun's  Ray*  Imll  on 
this  Metropolis,  at  this  Time/morc  direflly  tliMi  9t  any 
other  I  and  their  Pafl'agc  thf6*  tiie  Atmorphere  (O  l#J 

t1lf»    nin.ft<:*n-     nf   -i\\  A  nA     f\\f^W^ti\ri^     ill      'FhtllAptt  ^J<^A«rMlf» 


I 
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tFintir  in  thai  which  is  equaHy  dijlantfrom  the  Equator  on 
the  other  Side. 

Cleon^  I  am  glad  to  fee  you  apprehend  it  now  ;  for  that 
is  indeed  the  Cafe ;  and  thus,  I  think,  you  have  as  com- 
pl«at  an  I<lea  of  the  Reafons  of  the  Summer'-Seafony  as 
at  prefent  I  can  give  you ;  tho*  I  may  liave  Occafioii 
hereafter  to  fay  fomething  further  on  this  Head.  One 
Thing  yet  remains,  and  that  is,  to  (hew  you  what  Parts 
cf  the  JBarth  participate  of  the  Sun's  Light  and  Heat^ 
and  which  arc  excluded  from  it,  in  the  prefent  Situation 
thereof.  For  it  is  not  nowy  as  in  the  Spring,  when  all 
the  Earth  received  the  enlivening  Influences  of  the  Sun- 
1)eams  in  the  Space  of  24  Hours,  and  had  an  e^ual 
Share  of  his  Abfence ;  but  now  fome  Parts  enjoy  con^ 
iinual  Din^  while  others  are'  over-whelmed  in  Darknefs 
of  equal  Duration. 

Euphrof.  This,  I  fuppofe,  you  can  (hew  by  the  Taper 
and  darkened  Roomy  as  before. 

Cieon.  Yes,  my  Euphrofyne  i^-r^Vll  Ihut  the  Win- 
tbws — and  fetting  the  Candle  in  the  Place  of  the  Sun^ 
that  the  Light  may  fall  on   the  Earth  I  put  the 

Machine  in  Motion, and  you  fee  the  Parts  of  the 

Terrella  illuminated^  either  wholfyj  or  in  Party  or  not 
at  ally  in  every  diurnal  Rotation  about  its  Axis. 

Euphrof.     I  do ;   and  it  is  very  curious  to  behbld  ! 

1  fee  all  the  Parts  about  the  North  Pole  (N)  as 

ihr  as  the  Jrctic  Circle  (a  b)  conftantly  enlightened  during 

the  whole  Rotation. On  the  contrary,    I  obferve 

all  the  Parts  about  the  South  Pole,  to  the  Antarctic  Circk 
(cd)y  are  wholly  In  the  dark-— ^— ^while  all  other  Parti 
rf  the  Earth,  tn^  nearer  they  are  to  the  North  Pole^ 
or  rather  the  Arctic  Circle  (a  b)y  the  more  they  ihare  of 
the  Sun's  Light,  in  each  Revolution  of  the  Earth. 

Cieon.  Your  Obfervations  are  all  very  juft,  and  takfe 
in  almoft  all  I  intended  ; — but  farther,  you  fee,  that^  lua- 
the  Earth  advances  in  her  annual  Orbit  from  Capricorn 
towards  Jries  (<r)y  the  North  Pole  (N)  recedes  fro^i 
the  Sun;  and  leaves,  by  Degrees,  thofe  Places  within 
the  Arftic  Circle  (a  b)  remoSft  from  the  Polar  Pointy 
to  fhare  a  Part  of  the  Night  ^  and  the  more  largely  d^  » 
they  are  more  remote  from  the  Pole  N. 

Vol.  L  Q^ 
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EuphnJ,  Yes,  :\\\  this  I  fee,  CUmicm^  with  inSi^iie 
"Plcafurc. — - — An  J  Liichcr  obfOfi^e,  ihat  the  broc  P^m 
iibout  the  South  Pole  (S)  which  before  by  obftmcd  a 
N  ight,  arc  in  the  fume  Manner  jcftpred  by  Dcgtos  lo 
cherifliing  Light  aud  Day. 

Chan,  I  do  ail u re  you,  my  Eupbrcfyne^  Widlout  a 
Compiimejit,  fuch  is  your  Perfpicuity,  that  tiothlnr  I 
know  of  worrhy  Nciiccj  has  efc>ip*;d  your  Eye,  in  Rdi* 
tion  to  this  Seafun*  and  the  Pbammrna  thereof,  bv  lie 

Orrery. We  \%*\l\  now  aLg;iin  throw  open  the  Wio- 

tlows,  anil  rertofc  Fha bus  iohh  cciiln^l  "Fbume^  tbat  lie 
may  again  prcftiic  o'tr  the  moving  Oibs  of  the  Syftexn.— 
The  Earth  ktcps  journeying  on  i — flic  is  now  got  nor 
the  Beginning  of  jf quart  if  s  {:z)  —  Sirid  ihc  Stmimfr  i^ 
t lines  towa^rds  j^utumn, 

EuphrGj}nt\  Wli:u  Titnc  do  you  fuppofc  the  Smmmtr 
to  end,  ^nd  A^;iixmn  begin? 

CUon.  About  the  Beginning  of  Augujl ;  when  the  Sun 
appears  about  ihQ  MsMif  of  L^Q  {^\)%  ^nd  the  Eartb  b 
in  the  Middle  of  Aqmrmi^  where  In  a  few  Minutes  jou 
will  fee  her,  , 

Euphraf    If  the  Sumitier  expires  about  At^gafi^  how 
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Cleon.  Yes  it  does  fo ;  but  even  thofe  intenfe  Heats, 
Wrhich  to  us.  are  irkfome  and  almoft  unfufFerable,  are  in 
Nature  as  beneficial  and  neceflary  as  the  Temperament  of 
any  other  Sf^on  :  For  hereby  all  the  Flowers j  Fruits, 
and  Seeds  of  .[Tr^es,. and  Plants^  in  every  Clime,  are 
brought  to  lifaturity  and  Perfeftion.** — ^-But  the  fpecial 
Advantages  of.  this,  as  well  as  the  other  Seafons,  are 
moft  beautifully .  defcribed  by  the  Poets.-;— *-TbHs  Sir 
Richard  l^lackmore  : 

The  Heats  of  Summer  Benefits  product f 
Of  equal  Number  and  if  equal  Ufe. 
Thefprouting  Births  and  beauteous  vernal  Hloom^ 
By  warmer  Rays  \to  rife  Perfection  come  j 
TV  auftere  and  ponderous  Juices  theyfublimcy  If 

Afaie  them  afcend  the  porous  Soil^  and  ciimh  V 

The  Orange  Tree^  the  Citron^  and  the  Lime  :  J 

tVhichj  drank  in  Plenty  by  the  thirjly  Rootj 
Break  forth  in  painted  Flowers  and  golden  Fruit. 
They  explicate  the  Leaves j  and  ripen  Food 
For  the  Silk-Mourers  of  the  Mulb'ry  fVood: 
And  the  fweet  Liquor  on  the  Cane  befiowj 
From  which  prepared  the  lufcious  Sugars  fiow  : 
With  genWous  juice  snrich  the  fpreading  Vin€^  '■ 
And.  in\the.  Grape  digeft  the  fprightly  Wine. 
Thefreigrant  treeij  which  grow  by  Indhn.  Floods^ 
Ana  in  Arabia';'  aromatic  fFoodsy 
Owe  all  their  Spices  to  the  Summer's  Heat^^ 
Their  gummy  Tears^  and.  odoriftous  Sweat. 
:Now  the  bright  Sun  compass  the  previous  Storit^.  : 
Imparting,  radiant  Lufire .  like  his  c^^im  : 
He  tinSures  Rubies  with  their  rcfy  Huf^ 
.  And  on  the  Saphire  fpreads  a  heai/nly  blue  5 
'  For  the  proud  Monarches  dazzling  Crown  prepares 
Richf  orient  Pearly  and  adamantine  Stars*  . 

C^eatiQB^  Lib*  l|« 
And  Mr.  Thomfony  in  his  admirable  Poeiti : 

fflfsn  tie  bright  Virgin  gives  the  beauteous  Pays^ 
'  And  LibcSt  weighs,  in  equal  Scales  the  T}fir  ^        :     . 
From  Heav*n*s  high  Cope^  the  fiirce  ^Effulgence  fiook^. . 
Of  parting. Sumnltr^  a  ferener  Blue^ 
frith  gflcSn  Light  irradiate^  wide  invejls         . 
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Imppy  U^&f\ 


kL     Atletr^it^d  Sunt  arifi^ 
mim'd^  and  Jhtdding  ofi  ikr^"  ludd  Chmdi 
A  pU  fifing  Cnlm  \  wbiU  br&mi^  and  br^wriy  hdsWj 
Unh*^ undid  Harvcjfs  hang  the  hea^  ffead, 
RL'b^  fiUni^  dap.  theyjiand ;  fir  not  a  Gate 
Rslh  Its  Irk  Biihws  Q^tr  the  binding  Plmn  % 
A  Calm  afPkuiy  f  'iiU  the  ruffiidAh 
Faih  fmm  .  is  Pcize^  and  gives  the  Breeze  ta  tl^m. 
Rait  is  the  Jh'aj   Mantle  of  the  Sky  ; 
T/jc  (I'iuds  fly  different  \  and  the  fudden  Stm^ 
By  Flit  i'pilgeniy  Piids  th'  illumined  Frefd, 
And  hhuk  by  Fits  tie  Shadows  [weep  ahng* 

dej  View^ 
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IJTature  feems  now  fickening,  and  drawing  towards  its 
Diflblution;  but  then  revived  and  regenerated  in  its 
various  Produce.  Yet  I  can't  fay^  but  Autumn  has  its 
Pleafures  too ;  the  Hanreft-Fields  of  ripened  Grain,  the 
Labourers  performing  their  feveral  Talks  therein,  the 
autumiud  S^ons  of  Ploughing  and  Sowing,  and  various 
other  Things,  make  rural  Scenes  deh'ghtfulat  this  Seafon. 
-—I  am  greatly  delighted  with  Homer's  beautiful  Defcrip- 
eion  of  the  Harvest-Field— 

Anotbir  Field  rofe  high  with  waving  Grain  ; 

JVitb  beneUd  Sickles  Jiand  the  Reaper-train : 

Here  ^retch' din  Ranks  the  levell  d  Swartbs  are  founds 

Sheaves  b^ap'd  on  Sheaves^  here  thicken  up  the  Ground, 

With  [weeping  Stroke  the  Mowers  ftrow  the  Lands  \ 

The  Gatherers  follow^  and  colle£i  tn  Bands  \ 

And  tajl^  the  Children^  in  whofe'Arms  are  borne 

(Toojbort  to  gripe  them)  the  brown  Sheaves  of  Corn* 

The  ruftic  Monarch  of  the  Field  defer ies^ 

Withfilent  Glee^  the  Heaps  around  him  rife. 

A  ready  Banquet  on  the  Turf  is  laidj 

Beneath  an  ample  OaVs  expanded  Shade  ; 

The  Vi^im^ox  theflurdy  Touth  prepare ; 

The  Reaper^ s  due  Repafl^  the  fr  omens  Care. 

And  of  the  Viktaob— - 

Next^  ripe  in  yellow  Goldj  a  VineyTLrd  JhineSy 
Bent  with  the  ponderous  HarveJI  of  its  Fines ; 
A  deeper  Dye  the  dangling  Clujiers  JhoWy 
And  curVd  onftlver  rrops^  in  Order  glow  : 
A  darker  Metal  mix*dy  intrenched  the  Place^ 
And  Pales  ofgUifring  Tin  tW  Enclofure  grace. 
To  fhisy  one  Path-way  gently -winding  leads, 
Where  mareh  a  Train  with  Bafiets  on  their  Heca\ 
(Fair  Maids  and  blooming  Youths)  that  fmiling  tear 
The  purple  Produ6i  of  tV  autumnal  Year. 
To  theft  a  Youth  awakes  the  warbling  Strings, 
UHjofe  tender  Ley  the  Fate  of  Linus  fmgs  5 
In  meafur'd  Dance  behind  htm  move  the  Train, 
Tune /oft  the  Voice,  and  anfwer  to  the  Strain. 

And  that  of  Plowing  feems  to  be  admirably  fine.— — # 
A  Field  deep  furrow' d  next  the  God  deftgn'd. 
The  third  Tme  laboured  by  thefwcating  Hind: 

0.3  ^ 
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The  Jhhufig  Shm'ii  full  fmrny  Plswrnen  gmde^ 
Jnd  turn  thi'ir  croQked  Y^ktt  m  iither  Side^ 
StiU  as  at  t'ith^r  End  they  wheel  around^ 
Ibiir  Mitjhr  mcHs  thiin  with  hh  Goblet  itswn'di 
Th  hrnriy  Drau^l.i  rewards ^  renews  their  Toil ; 
Ihtn  I'uck  the  lurrJr,g  Phugh-Jhans  diotft  the  S&tl: 
I'thrndy  ihe  rffih-g  Earth  in  Ridges  rcltd^ 
J rj  fable  hJ^J^ '  th:>"  firmed  of  mdten  Gdd, 

Pope's  Homer,  B,  XVIIf. 
Ci'-?;,  The  Lines  you  repeat^  are  tbe  moft  beautiful 
r^irt  of  ILmir'^  DcfLription  of  Rural  Life, — The  autum* 
ju!  Scafvi  [s  the  chicfdt  Time  of  A<ftion  abroad.  And 
hejjut;  the  Poct=^,  fiiice  Hsrtur,  have  always  made  the 
L^ihoLiiscf  th^"  H'arveft  the  chief  Theme  of  their  Lays, 

whcncvLT  thl.^  Scnfan  has  been  their  Subjefl. Thu| 

Sir  Il;Lhi7rd  Blackw^n : 

Ne.^t  Jutumn^  whin  thi  Sun's  withdrawing  Rjiy 
The  Night  cnli^rgeSi  and  c^Sra^s  the  Day ^ 
To  crown  his  Labour  t&  the  Farmer  yields 
The  nihiu  Trtafures  t>f  his  fruitful  Fields  i 
R^pifs  the  HarvfJIs fir  the  croiked  Siee!^ 
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TVhen  Woods^  with  juniper  and  Chefnuti  crowned,        J 
ff^th  failing  Fruits  and  Berries^  paint  the  Ground;        > 
j/nJl  favijb  Nature  laughs^  andflre^vs  her  Stores  around.  3 
Euphrof.  This  Seafon  of  the  Year,  I  think,  is  remark- 
able upon  fpme  other  Accounts  ;  for  Inftancc,  the  Harueji 
Moon^  which  I  have  heard  much  Talk  of,  but  ^ould  be 
glad  to  know  the  Reafon  of  it  better  than  I  do :  Can  you 
explain  it,  CUonicus  ? 

Cieon.  That  which  is  called  the  Harveft^  or  Shepherd^ $ 
Moony  is  a  very  confiderable  Phanomenon ;  but  I  chufe  to 
defer  the  Explication  of  it  'till  we  come  to  the  Ufc  of  the 
Celejlial  Glohey  where  it  will  be  much  eafier  underrtood 
than  by  the  Orrery. 

Euphrof.  I  am  obliged  to  you,  Cleonicus.-^^-^ls  there  any 
Thing  more  to' be  noticed  at  this  Seafon  of  the  Year  ? 
JFor  I  would  not  tire  you  with  Impertinencies. 

Cleon.  I  need  not  obferve  to  you,  that  the  Ancients 
made  much  more  ado  about  ths  Seafon  of  the  Year  than 
we  in  this  Age.  They  had  now  their  Feftivals  of  Bacchus 
and  Pomona^  the  Deities  of  their  Vintage  and  Orchards ; 
and  their  extravagant  Mirth,  Rejoicings,  and  Revels,  on 
thcfe  Occafions,  ought  rather  to  be  fuppreflcd,  than  re- 
lated to  the  Difgrace  of  our  Species.  And  it  were  to  be 
wifhed,  indeed,  that  the  Harveft-Populacc  of  the  prcfent 
Age  were  more  fenfible  of  the  Dignity  of  human  Nature  5 
for  they  would  then  not  debafe  it  fo  much  as  they  do, 
by  fome  of  their  antique  and   ridiculous  Cuftoms  at  this 

Seafon  of  the  Year  in  many  Parts  of  England. But 

we  fhall  dwell  no  longer  on  this  difagreeable  Topic. 


DIALOGUE     XII, 
0/  W  I  N  T  E  H. 

Cleonicus, 

YOU  now  obferve,    my  Eupljrofyne^  the  Autumnal 
Seafon  is  over  in  the  Orrery ^  and  the  fainter  begins  ; 
which  brings  on  the  cold  Conclufion  of  the  Year. 

£,uphrof.   lean  fcarce  help  fhudderipg  at  the  M-ntion 
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ef  Winter;  and  methinks,  the  northern  Pau-ts  of  die 
Globe  j'cem  in  enter  upon  a  horrid  State— —Gloom  and 
l)^rkneis  are  now  their  Portion— ^— They  are  turning  far- 
ther and  farrher  fmm  the  Sun,  which  now  hegtps  to  ch^r 
the  inferior  Regions  of  the  Earth*— ^How  difraal  is  the 
Face  of  Winrerj  even  in  Machinery  ! 

Cieon,  A  hcav  y  and  dreary  Scafon,  indeed  !  The  Sun, 
as  the  Earth  moves  towards  Cancer  (^),  declines  from  it| 
meridian  Height,  and  the  Polar  Parts  go  gradually  int0 
Darkncfsj  ttll  at  length,  when  the  Earth  i;;  got  to  C^mcrr 
(^),  the  northern  frigid  Zone  will  be  overwhelmed  ui 
Obfcurity,  like  that  of  the  Evening  Twilight. 

Euphrof  So  1  obferve,— ^And  at  the  fame  Time,  I  f« 
the  fouthern  Polc\  and  its  Regions,  become  more  and 
more  illuminated  ;  and  when  the  Sun  has  reached  Cwutr^ 
I  fuppofe  tht^  whole  polar  Circle  will  enjoy  its  Light  un- 
interruptedly for  a  While, 

67f^«<  It  will  be  fo  for  one  Day  \  and  then  the  Sun  will 
bcL^in  to  leave  the  Pole»  and  the  Parts  about  ir  by  Degrees, 

Thus  all  Things  will  appear  reverfe   to  what  they 

were  in  thtf  Summer  Seafon,^ The  Days  are  £hort,*and 
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Clion.  ,Verj  good,  you  remember  axid  apprehend  the 
Thing  well.  >■  ■  But  fee,  the  £artb  has  now  reached  the 
critic^  Point,  I  mean  the  Spinning  dCamir^ — and  now 
is  the  Depth  of  Winter  to  all  the  northern  Latitudes,  and 

the  Height  of  Summer  to  all  the  fouthern  Parts. 

The  Sun,  you  ob&rve,  appears  now  to  enter  Capricorn 
(itf).— The  higheft  Part  pf  the  enlightened  Hcmifpherc, 
YOU  fee,  .reaches  but  to  the  ArifU  Circle^  and  leaves  all 
beyond  it  to  the  Pole  in  Darknefs,  or  rather  Twilight. — 
For,  as  I  ihall  fliew  vou  hereafter  bn  the^Gldbe,  there 
are  but  five  Digrm  auout  the  Pole,  which  are  now  jn 
abfolute  Darknels. 

Eupbrot.  Well,  'tis  very  admirable  to  fee  Nature  thus 
mimicked  and  reprefented  by  Act  I  To  fee  the  Change 
fuid  Succefton  pf  Seafons  all  performed  in  fo  fhort  a  Space^ 

is  wondrous  and  delightful, ^The  Earth,    I  fee,  is 

advancing  a-pace  towards  the  Vernal  Equinox^  whence  it 
firft  fet  out ;  and  there  our  artificial  Year  will  end. 

Clt9n.    It  will  }-*-and  as  the  £)arth  moves  on,  you'll 
fee,  by  M^ans  of  the  Parallelifm  of  the  Earth's  Axis,  how 
all  the  northern  Parts  are  gradually  turned  towards  the 
ISun.  again,  and  re-enjoy  his  Beams  }—-<<— how  the  Days 
lengthen,  and  the  Rights  decreaie,  contrary  to  what  hap- 
pens beyond  the  Equator  j— and  how  the  chilly,  darkfomc 
Seafon  moves  off,  fucceeded  by  the  fmiling  opring.r— ^ 
The  Qualities  of  this  Seafon  afford  a  copious  Theme  to 
^e  Poets ;  among  whom  we  find  many  beautiful  Defcrip* 
tions  of  Winter ;  the  firft  and  principal  of  which  is  that 
pf  old  Homer y  in  his  12th  lUady  which  is  thus  : 
jts  wbenjfkxrp  Boreas  blows  abroad^  and  brit^s 
The  dreary  Winter  an  his  frozen  Wings  ; 
Beneath  the  Uw'bung  Clouds  the  Sheets  rfSnow 
Defcendy  and  whiten  aff  the  fields  below. 
And  a  little  after  j 

"  1  ■      ■    •         l«      I  Bill  III  I    MiiMB^^MM 

jn  this  Seafon  may  be  colledled,  as  from  a  View  of  the  Earth  itfclf 
in  the  Machine ;  and  indeed  there  is  no  other  Way  by  whic]| 
^is  imnortant  Affair  can  be  fo  jnftly  and  naturally  reprefentc4 
totheUnderfbu^ding.  I  hope  no  one  will  think  he  has  too 
much  Affitance  in  a  Matter  fp  little  underftoo4}  as  th^  R^tioi^ak 
pfthe  See^of^. 
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-High  Jove  htsjharp  AritUery  forms ^ 


And  opes  bis  chudy  Magazine  of  Storms  ; 
In  jyinters  bleak  uncomfort.ble  reigny 
A  jnowj  Inw  dation  hides  the  Plain  ; 
He  /I ills  the  IVinds^  and  bids  the  Skies  to  fleep  j 
And  fours  the  jilent  Tempeft  thick  and  deep  : 
Ar.dfirji  the  Mountain-^Vops  art  covered  o*ery 
Then  the  green  Fields^  and  then  the  fandj  Shore  ; 
Bent  with  the  IVeight^  the  nodding  fVoods  arefeen^ 
And  one  bright  Wajle  hides  all  the  Works  of  Mau 
The  circling  Seas  alone  ahforbing  all. 
Drink  the  dijolving  Fleeces  as  they  falL 
So  from  each  Side  increas^'d  fhejlony  Rain^ 
And  the  white  Ruin  rifes  o'er  the  Plain. 
Euphrof.    This  is  very  beautiful,  indeed  !    Prajr,  what 
does  Virgil  fay  on  this  cold  Subjedt  ? 

Cleon.    The  Theme  is  a  frozen  one,  *ti$  true ;  but  it 

does  not  abate  the  Poet's  Fire. For  he  very  copioufly 

defcribes  the  Winter  and  all  its  various  Incidents  in  the 
following  admirable  Manner ;  where  fpeaking  of  the  nor- 
thern Climates,  he  gives  us  the  Pefcription  of  a  Seytbi^n 
Winter  in  the  fubfequent  Lines. 

Early  theyjlall  their  Flocks  and  Herds  ;  for  there 
No  Grafs  the  Fields,  no  Leaves  the  Forefls  wear  : 
The  frozen  Earth  lies  buryd  there,  belom  ^ 

A  hilly  Hcap,fcv*n  Cubits  deep  in  Snow  ;  C 

And  all  the  wejl  Allies  ofjlormy  Boreas  blow,  J 

The  Sun,  from  far,  peeps  with  a  fickly  Face  ; 
Too  weak  the  Clouds,  and  mighty  Fogs  to  chafe  5 
Jf^)€n  up  the  Skies  he  Jhoots  his  rofy  Head^ 
Or  in  the  ruddy  Ocean  feeks  his  aed. 
Swift  Rivers  are  with  fudden  Ice  conJ}rain*d\ 
Andfludded  Tflyeels  are  on  its  Back  fufiaifCd* 
An  Hr.Jlry  now  for  Wdggonss  which  before 
Tall  Ships  of  Burden  on  its  Bofom  bore. 
The  brazen  Cauldrcns  "diith  the  Frzfi  arefl0tifd\ 
The  Garment,  fliff  with  Ice,  at  Hearths  is  tbaw'd  \ 
JVith  Axes  firji  they  cleave  the  If^ine,  and  thence. 
By  f freight,  the  folid  Portions  they  difpenfe. 
From  Locks,  uncombed,  and  from  the  frozen  Beard, 
f,ong  Ifules  depend,  and  cHackling  Sounds  are  heard. 
}  fiteai; 
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M^an  Ttme^  perpetual  Sleety  and  driving  Show 

Obfcure  thf  Siies,  and  bang  on  Herds  beiow  : 

Jhejlarving  Cattle  perijh  in  their  Stalls j 

Huge  Oxenjiand  inclosed  in  vAntry  ff^alls 

Of  Snow  congeaFd ;  whole  Herds  are  buried Jhere 

Of  mighty  SiagSy  and  fcarce  their  Horns  appear  5 

Tihe  dextrous  Huntfman  wounds  not  there  a-far^ 

tVith  Shafts  or  Darts,  or  makes  a  dijlant  tvar 

With  Pvgs ;  or  pitches  Toils  tojiop  their  Flight  \ 

But  clofe  engages  in  unequal  Fight. 

Jnd  while  theyjlrivey  in  vain,  to  make  their  Way 

Through  Hills  of  Snow,  and  pitifully  bray ; 

JJfanltSy  with  Dint  of  Sword,  or  pointed  Spears^  1 

jtnd  homeward,  on  hts  Back,  the  joyful  Burden  bears* 

The  Men  to  fuhterranean  Caves  retire ; 

Secure  from  Cold,  and  crowd  the  chearful  Fire  t 

With  Trunks  of  Elms  and  Oaks,  the  Hearth  they  load^ 

Nor  tempt  tV  Inclemency  of  Heaven  abroad  ; 

Their  jovial  Nights  in  Frolic  and  in  Play 

They  pafs,  to  drive  the  tedious  Hours  away. 

And  their  cold  Stomachs  with  crowned  Goblets  cheer^ 

Of  windy  Cyder,  and  of  barmy  Beer. 

Such  are  the  cold  Raphean  Race  ;  andfuch 

The  favage  Scythian,  and  the  German  Dutch  5 

Where  Skins  of  Beajis  the  rude  Barbarians  wear^ 

The  Spoils  of  Foxes  and  the  furry  Bear, 

Dryd.  Virg.  Georg.  III. 
/Vnd  thus  Sir  Richard  Blackmore  : 

At  length,  forfaken  by  the  filar  Rays,  f 

See  blooming  rfature  Jickens  and  decays,  > 

While  Winter  all  his  fnowy  Stores  difplays  :  3 

In  hoary  Triumph  unmolejled  reigns 

O^r  barren  Hills,  and  bleak,  untrodden  Plains. 

Hardens  the  Glebe,  the  Jhady  Grove  deforms. 

Fetters  the  Cold,  andjhakes  the  Air  with  Storms  ; 

Now  aSlive  Spirits  are  reJlrairCd  with  Cold, 

And  Prifons  crampt  with  Ice  the  genial  Captives  hold. 

The  Meads  their  flow*ry  Pride  no  longer  wear. 

And  Trees  extend  their  naked  Anns  in  Air  ; 

Tlje  frozen  Furrow,  and  the  fallow  Field, 

ffor  to  the  St  ad?,  nor  to  the  Harrow  yield. 

Creation,  Book  11, 


*36       THE   YOUNG  GENTLEMAN 

The  Approach  of  IVinUr  i^  alfo  thus  ;u!mirab]]r  reprc* 
fented  by  Mr,  Thmfin^  on  the  Scafofifi, 

Nuw  whin  the  ehtarltjs  Empire  &f  the  Skf 
y^  Capricorn  fj£?*  Centaur  hfcki^  yields^ 
jind  fera  Aquarius  Jlmm  th'  ijmsrted  Tear  % 
Hung  uer  thefarih^ji  Ferge  &/  Hem>*m^  the  Smt 
Sc&r^e  fpr^ads  (?Vr  Mlher  the  deieiled  D^* 
Faint  are  his  Cleams^  and  imfft&ual  fi^aut 
Hh  jiruggiing  Ravt^  in  h&ri%&ntal  Lines^ 
Thrs'  the  thick  Air  %  as  clmth^d  in  ehttdy  St^mtf 
Weak^  wan^  and  hr&ad^  he  Jiirts  the  ftjuthern  Siy  i 
^nd,  fc&n  dcfeenSng^  te  the  Ung^  dark  Nighty 
fVideJhading  aii^  the  prBfirati  H^srld  reji^nu 
Nor  is  th  Night  tmmip^d ;  while  vital  Heat^ 
Light  J  Life^  and  Jcy  the  duhimi  Dayfirjaiim 
Jl4ean  Ttwu^  in  fabie  Tiniiure^  Shadows  vafl^ 
Detp'ting^d  and  damp^  and  congregated  Chudi^ 
And  all  the  vapeury  Turhukme  (^  Heaven 
Involve  the  Face  cf  Thingt,    Thus  fi^tnterJalL 
A  heavy  Glosm^  6pprejive  &W  the  iV^rld^ 
Thro'  Nature  fi>sdding  infuenci  malign^ 
And  roufei  up  the  Seeds  «f  dark  Difeafi. 
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Cleon.  I  ptirpofc  to  fliew  you  next,  the  Tbewy  rf 
Day  and  Nighty  the  Alternation,  and  various  Length  oi 
each,  in  every  Seafon  of  the  Year;  and  that  in  th« 
fame  Manner  by  the  Orrery,  as  I  have  explained  to  you 
the  Seafons. 


DIALOGUE    XHL 

fl&^THBORY  c/Day  and 'SiOHT^  explained iyibe 
Orrery. 

Eupbr$Jyni. 

SO  you  think,  Clionicusy  the  Orrery  the  2putt  and 
bm  Machine  for  explaining  the  Natuit  and  Dif- 
ference of  Night  and  Day. 

CUm,  Undoubtedly,  'ti$  the  beft  Inftniment  for  that 
Purpofe  ever  yet  invented.  For  here  you  fee  the  very 
Thing  itfelf  in  Miniature. ———*- Here  the  Taper  it 
the  Sun,  illuminating  one  Half  of  this  fmall,  terraqueous 
Globe,  which  reprefents  the  Earth;  havine  all  the 
Parts  of  Land  and  Water  dulv  represented  on  it,' 
with  all  the  Meridians  and  Parallels  of  Latitude.— Ai 
it  movesin  its  annual  Courfe,  you  obferve  it  turns  about 
its  own  Axis ;  and  is  furniflied  with  an  Hour-Circle  and 
Index  for  meafurine  the  Time.  All  which  Things  are 
now  to  be  regarded  in  the  Reprefentation  of  Day  and 
Night  by  the  Machine. 

Eupbrif.  Thefe  Things  I  fhall  readily  attend  to. 
Therefore,  put  the  Machine  in  Order,  for  the 
Experiment,  and  V\\  put  to  the  Window-ihutters  t» 
darken  the  Room.-  ■ 

Ogm.  Stay  a  Iktle,  'till  I  have  placed  the  Earth  in 
its  proper  Position  for  (hewing  the  (horteft'  Night  and 
lonMft  Day  of  the  Year ;  and  that  is,  in  the  Beginning 
af  Ctttrifrn^  when  the  Sun  will  appear  to  enter  Canctr. 
in  the  next  Place,  we  will  put  a  very  fmall  Patch 
on  the  Place  of  London^  which,  by  its  Rotation,  will 
fiiew  the  Parallel  of  London  (X  Y  Z),  defcribed  in  each 
Revolution  pf  the  Earth  about  its  Axis.— — -X^iftlv,  to 

\ring 
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bring  t)ie  Patch  (o  that  Part  of  the  Meridian  (X)  which 
iii  oppulUc  tu  ihc  Sun  ^  and  fct  the  Hour-Index  at  ji 
prccHtly.— Tlitfc  I'hijigs  bcuig  done,  you  may  d:ir ken 
the  RoLjni  a 3  loan  ai  you  plcdfci  znd  tbca  lUi  E>iit  the 
Liilrumcnt  in  Motion , 

ENphrof   'T'u  done. 

Chan.  Obfcrvi:  the  Earth  equally  divided  into  a  li^ht 
and  darL  Hi.mir;''hcfc%  which  reprcfcnt  Day  and  Nighty 
■IS  the  iVLrjdian  palU's  over  the  Middle  Part  of  each  ;  fo 
ij.  /hews  tho  I^G'^ii^  or  ATtd^day  to  all  Parts  under  it  at  the 
one,  and  Alid-nlght  to  aJl  Parts  under  it  in  the  other  | 
anion  g  which  ycju  fee  Londm  (at  X), — PI  I  now   (et  the 

Machine    u-going  : Obfcrve   the    Earth    revolving 

about  it^  Axii>  frfim  Wefi  to  Eafl,  * 

Euphrof  1  tio,  with  Pleafure,  behold  it  j  and  I  ob- 
fcrve,  thdt  the  Pofition  of  the  Earth's  Axis  is  fuch^  aa 
will  bring  L^nd^n  foon  out  of  the  darlt  Hemifphcne  into 
ihc  cnlJghtt^noJ  one, 

C/rs?;,  It  wi-1  To  ;  and  I  need  not  tell  you,  that  thatwiU 
be  tht:  Time  from  AUd-night  to  Sun-rijingy  or  the  Length 
of  Hah  the  Ni::hr,  at  that  Time,  Obfervc  nicely  the 
7'iine  whin  the  J^.nch  begins  to  enter  the  Light, 
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Poets,    who  have  all   given    us    beautiful  Defcription^ 

thereof,  particularly  in  the  following  Inftances. 

Thus  Virgil^ 

Now  rofe  the  ruddy  Morn  from  Tithon'x  Bidy 
And  ivith  the  Dawn  of  Day  the  Skies  o^erfpreadi 
Nor  long  the  Sun  his  daily  Courfe  withheld^ 
But  added  Colours  to  the  World  reveaFd. 

Thus  Garths 

Aurora,  on  Etifian  Breezes  borne ^ 
JVith  blujhing  Lifs  breathes  out  the  fprightly  Morn. 
Each  Plcw'r  in  Dew  their  Jhort-livd  Empire  weeps^ 
And  Cynthia  with  her  Md  Endym'ion Jleeps. 

^nd  Homer  .thus  finely  perlbnatcs  the  Morn  in  the  fol«* 

lowing  Diftich  : 

Now  rofy  Morn  afcends  the  Court  of  Jove, 
Lifts ^  her  Lights  and  opens  Day  above. 

Alio  Mr.  7%omfon*$  Defcription  of  Sun-riftng  is  too  fine 

not  to  be  taken  Notice  of. 

Fierce  flaming  up  the  Heavens^  the  piercing  Sun 
Melts  into  limpid  Air  the  high-raised  Cloudsj 
And  Morning  Mijls^  tfxtt  hovered  round  the  irdls^ 
In  parti' coloured  Bands  ;  till  all  unveiled 
The  Face  of  Nature  JhiheSy  from  where  Earth 
Far-JlrttcV d  around  to  met  the  bending  Spheres. 

Seafons,  74 
Etipbrof.  Thefe  are  very  beautiful  and  natural  Deicrip- 

tlons,  which,  while  you  have  been  repeating,  the  Patch 

has  got  good  Part  of  the  Way  towards  the  Meridian  of 

Noon. 

Cleon.    I  fee  it  is -^  and  thus,  the  Sun  rifes  gradually 

higher  and  higher  to  the  Inhabitants  of  London^  till  the 

Patch  corses  under  the  Meridian  (at  Z)  where  the  Sun 

is  at  its  gre^teft  Meridian  Height  in  the  Tropic  of  Cafff^r 

(at  r.)     This  makes  the  Noon  of  the  Day  thus  admirably 

defcribed  by.thclaft  mcntioiied  Poet. 

'T7j  raging  Nccrj ;  atid^  verticaly  the  Sun 
Darts  on  the  Head  dircH  his  forceful  Rays 
G*er  Heaven  and  Earthy  far  as  the  ranging  Eye 
Canfweepy  a  dazzling  Deluge  reigns '^  and  all 
From  Pole  to  Pole  is  undijlinguijlj' d  blaze. 
In  vain  the  Sights  dejeclex  to  the  Grourd, 
Stoops  for  Relief;  thence  hot  afcendlng  Steams 
And  Keen  Reflexion  pain.     Deep  to  the  Root 
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Of  Vigtiaikn  panUdy  the  chaving  Fields 

Ami  fiipp'ry  Luiun  an  arid  Hue  difckfe^ 

Blajl  Fancy  i  Bknms^  and  wither  even  the  S^td* 

jLcbs  no  more  returns  the  chewrftd  Sound 

Of  Jhar pining  Scythe:  The  Mnwer  finking^  heefff 

0\r  him  ihe  humid  Hay^  with  Flowers  ferfunCi^ 

j?nd  fiarce  a  chirping  Gmfi-hopper  is  heard 

Thrf  the  dumb  Air  ad  ^  dijfrejsful  Nature  peifits. 

It  he  ViTy  Slrciimi  look  languid  fr^m  afar  ; 

Or  tkrsi*  th'  HJ:Jh4ier^d  Glade,  impatient^  fiem 

To  hurl  into  the  Covert  of  the  Gr&ve* 

Seafons,  Page  8f- 
Evphrcf  It  isnowjtift  Noon  in  the  Orrery,  but  fa* 
diffLTcjit  tVom  that  you  have  now  been  defcnbing, — Here 
every  Thine;  is  quicc  and  ferenc ;  no  fcorching  Sun,  no 
fwcntin"^,  fainting  Swains. — How  inoffcnfively,  as  well 
as  plcafiait,  is  the  moft  Irkfomc  Part  of  the  Day  here 
rcprefcntcJ  by  Art  t 

Clean,  Very  true.  Sifter  j  we  here  obferve  the  Hours 
of  a  Sammer's  Day  pafs  without  the  Fatigue  and   Paitt- 

of  enduring   it. But  Night  comes  ftealing  ui>oo  us; 

?rnaches  the  Confines  of  Darknefg,  and  the 
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O  V  the  dark  Trees  a  yellower  Verdure  Jhed^ 
And  tip  with  Silver  ev*ry  Mountain's  Head ; 
Then  Jblne  the  Vales ^  the  Rocks  In  Profpe£i  rlfgj 
A  Flood  of  Glory  hurjls  from  all  the  Skies  j 
The  confctous  Swains  rejoicing  in  the  Sight, 
Eye  the  blue  Vault,  and  blefs  the  ufeful  Light. 

The  Setting  of  the  Sun  is  thus  elegantly  defcribed  bjr 

Mr.  Thomfon. 

Low  walks  the  Sun,  and  broadens  by  Degrees 
Juji  o'er  the  Verge  of  Day,     The  rifing  Clouds 
AJfembled gay,  a  richly  gorgeous  Train, 
In  all  their  Pomp  attend  his  fetting  Throne  : 
Air,  Earth,  and  Ocean  fmile  immenfe ;  and  now i^ 
As  if  the  weary  Chariot  fought  the  Bow'rs 
Of  Amphitrite  ;  and  her  tending  Nymphs, 
(So  Grecian  Fable  fung)  he  dips  his  Orb  \ 
Now  half  immers* a  \  and  now  a  golden  Curve 
Gives  one  bright  Glance,  then  total  difappears. 

This  is  followed  by  a  Defcription  of  a  Summer's  Evening 
in  thefe  Words. 

Confefs*d  from  yonder  flow  extiAguiJh'd  Clouds^ 
All  JEther  fof tuning,  fober  Evening  takes 
Her  wonted  Station  in  the  middle  Air ; 
A  thoufand  Shadows  at  her  Beck.     Firfl  this 
She  fends  on  Earth  ;  then  that  of  deeper  Dye 
Steals fofi  behind-,  and  then  a  deeper  flill. 
In  Circle  following  Circle,  gathers  round. 
To  clofe  the  Face  of  Things.     A  frejher  Gate 
Begins  to  wave  the  Wood,  andflir  the  Stream ; 
Sweeping  with  Jhadowy  Gufl  the  Fields  of  Corn^ 
While  the  §luail  clamours  for  his  running  Matei 
Wide  o'er  the  thirfly  Lawn  as  [wells  the  Breeze^ 
A  whifning  Flower  of  vegetable  Down 
Amufrue  floats. 
Euphrof.   Thefe  Defcrlptions  are  like  the  Poetry  oi 
Mr.  Thomfon,  where  every  Thing  is  extraordinary.-—— 
As  you  have  fbewn  me  the  Morning,  Noon,  and  Night 
of  the  longeji  Day  in  the  Orrery ;  let  us  now  fee  the  * 
gradual   Alterations   which   happen    in   regard   thereto, 
while  the  Earth  paflfes  on  to  the  Winter  Seafon. 

V01..L  R 
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CL-m,  That  fliai!  be  done,  and  is  eafy  bjr  fetting  the 
Machine  In  Motiin, — Sec  the  Earth  moving  en  Cowards 
Jriti^  and  at  the  (imc  Time  revolving  about  its  Ax»5- — 
And  as  it  advances,  you  fee  the  Circle  bounding  Light 
and  Diiri^ncfi  (k-)  continually  approaching  towafds  the 
Pvks  (N^  SJ  and  th.it  London  has  its  diurnal  Path  {20} 
in  'cjch  R fetation,  conftantly  decreaiing,  while  the  jjoc- 
turnaiOiLC  (OX)  ii  incrcallng  as  gradually^  till  sit  U^t 
they  C'^Ei:c  to  ;u:  Equality,  When  the  Earth  ariivcs  at 
./jvVj  ■^-. 

Fj.plwcf.  All  t'lis  I  fee  with  great  Plcafurc, — and  W'ait- 
ing  a  lit  til",  i]\M  Ibon  find  the  Earth  in  JrUi, — ^Therc 
ft^t'nis  now  to  be  but  a  fmaJl  Difference  between  the 
liiurn*-!  Jind  ncciurnal  Tracls  of  the  Patch, 

Cit'$n,  \\:y  I.LLJe  ;  — it  is  now  fcarcely  vifthk. — The 
E^irch  has  juil  reached  the  Point,  where  I  will  caufc  it  to 
move  very  How,  that  yo-a  may  better  view  the  Appear- 
ances of  the  diunuii  Mm&n. 

Euphrsf.  Vciy  good  ; I  fee  a  pcrfci5l  Equaliiy  <f 

Ki^ht  mid  D{i\\  by  Means  of  the  Index  and  Brltijh  Ifland ; 
-■'.z.   1 1  Hourti  each.  —  At  the  fame  Time,  I  obfen-e  the 
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declines  from  the  Sun,  while  the  S.  Pole  accedes  nearer 
and  nearer  thereto, 

Eupbrof.  It  IS  all  very  evident,  indeed,  Clunuusi 
—I  fee  the  enlightened  Hcmifphere  gradually  remove 
from  the  N.  Pole,  and  take  in  the  Southern  one ;  and 
confequently  all  the  Parallels  of  N.  Latitude  have  their 
diurnal  Parts  decreafing,  and  the  noAurnal  increaiing; 
the  Contrary  of  which  I  obferve  happening  in  the 
Southern  Parallels. — But  fee,  the  Earth  has  reached  the 
Beginning  of  Cmcer^  let  it  be  flopped  there  a  while,  to 
opferve  more  nicely  the  Phenomena  of  the  diurnal  Mo- 
tion, in  this  dreary  Seafon. 

Cleon,  I  will  ftop  the  annual  Motion,  and  continue 
the  diurnal  One  at  fuch  a  Rate,  that  you  may  make 
your  Obfervations  with  Eafe  and  Pleafure. 

Eupbrof.  The  firft  Thing  I  obferve  is,  that  the 
Circle  of  Illumination  extends  but  a  little  farther  than 
the  Patch  towards  the  North  5  and,  therefore,  the 
Path  defcribed  by  it  in  the  enlightned  Hemifphere  is  but 
very  fmall  in  Comparifon  of  the  Diftance  it  goes  thro* 
the  dark  One ;  but  their  Diftances  I  can  meafure  in 
Time,  by  bringing  the  Patch   upon   the  Meridian,  and 

placing  the  Hour  Index  at  12,  as  before. Thus, 

as  the  Earth  revolves,  I  obferve  the  City  of  Londott 
enters  the  enlightened  Hemifphere  a  few  Minutes  after 
8  in  the  Morning ;  which,  therefore,  is  the  Time  of 
Sun-rifmg  to  us,  and  goes  out  of  it  ^s  much  before  4 
in  the  Afternoon  5  whence  I  fee,  that  the  ftiorteft  Day 
is  not  quite  8  Hours  long,  and  confequently  not  half  the 
Length  of  the  Night. 

Cle$n^  You  obferve  the  Pofition  of  the  Earth  is  juft 
the  Rcverfe  now  to  that  which  it  had  in  midfummer 
Seafon,  or  when  the  Earth  was  in  the  oppofite  Part  of  its 
Orbit  i  and,  therefore,  not  only  the  Seafons,  but  the 
Length  of  Days  and  Nights  will  ht  juft  the  Reverfe  of 
what  they  were  then,  and  the  very  fame  which  you  may 
now  perceive  they  are  in  the  lower  or  fouthern  Parts 
of  the  Earth,  at  the  fame  Diftance  from  the  Equinoftial 
as  we  arc. 

Euphrof,  I  readily  perceive  it,  and  I  fhall  demonftrate 
it  too  by  fticking  another  Patch  upon  the  fame  Meridian^ 
find  in  the  fame  Latitude  with  London^  on  the  foutherri 

R  2  Side. 
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Sitlc. Now    the  revolving  Earth  brings  ihe  fDtithem 

Patch  inttv  the  Sun-bcams  before  the  Hour  Index  points 
tn  4  in  the-  MorninL^  nor  does  it  enttr  the  darkened 
Hcmifphcrc  tUl  iificr  the  Hand  lias  paft  the  Hour  of  8  in 

ihc  Evening. 1  have  now  the  Satisfa£tioji  to  know  by 

this  Expcri:ncnt  how  the  Days  and  Nights  ctrju::  to  be 
altcrn:itelv  cqiinl  in  Winter  and  Summer,  and  aUb  in 
the  fame  LatitLiJe  on  different  Sides  of  the  Equator, 
I  f:trthcr  k.\  [hac  the  Inequality  of  Day  and  Night 
ccafcs  at  :i  certain  Limit,  beyond  which,  on  one  Side, 
they  are  only  deprived  of  Li^ht  or  Day,  and  the  ocher, 
ihey  cn^cv  the  Sun- beams  conJtantly  for  the  fame  Time, 

-'rholu  whfj   live  undefj  and  about  the  North  Po!e, 

Item  now  to  have  a  tedious,  horrid  Gloom,  whtL  thofe^ 
who  are  in  the  iouthern  Pole,  have  the  Sun   bright  above 

the  Horizon,  and  enjoy  an  uninterrupted  Day, How 

happy  are  wc  whom  Providence  has  placed  between  two 
fiich  dira^rctr:;blc  Extremes  !  For  the  Enjoyment  e\ea 
nf  Light  itfcU",  for  a  lon^  Continuance,  could  not  be 
pkaTan  ,  :\\u\  Darkntfs  is  what  all  Manklud  arc  naturally 
vipt  to  {\\\in. 
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Euphrof.  I  am  glad  to  hear  of  any  Thing  that  can 
contribute  to  folace  thofe  unhappy  Mortals  in  their  jovlefs 
Situations;    for  I  cannot   help  thinking   they  muft  be 

miferable  there ; but  I  recolleft  the  Kinds  of  Happi- 

nefs  and  Mifery  are  more  Relative  than  Real ;  and  I  am 
the  more  convinced  of  it,  when  I  confider  that  even  our 
Negroes  quit  their  native  Soil  only  by  Force,  and  arc 
fo  naturally  fond  of  their  fable  Complexion  (at  which 
I  fhudder  almoft  as  much  as  at  Polar  Darknefs)  that 
I  remember  I  have  fomewhere  read,  they  paint  the  Devil 
white,  to  reprefent  him  fo  much  the  more  terrible  tQ 
lyiankind/ 

Cleon.  Whoever  contemplates  the  Nature  of  Things 
in  the  Manner  you  now  do,  will  find  it  very  eafy  to 
correal  many  of  the  common,  but  very  unjuft  Notions 
pf  Nature  and  Providence,  and  will  come  at  laft  to  the 
Conclufion,  that  infinite  Beneficence  in  the  divine  Being 
could  never  permit  the  Creation  of  any  Species  of  fenfible 
Beings,  without  a  Poffibility  of  enjoying  a  proper  Degree 
of  Felicity  peculiar  to  their  ieveral  Natures. — But  lea- 
ving thofe  Digreffiofis,  we  return  to  the  remaining 
Seafon  of  the  Y^ar  in  *  the  Orrery,  which  the  Earth 
enjoys  in  paffing  from  the  firft  Degree  of  Cancer  to 
Libra. 

Euphrof.  And,  confequently,  while  the  Sun  appears 
to  go  from  Capricorn  to  y/r/V/.  —  But  what  are  the 
particular  Phaenomena  that  we  attend  to  during  (his 
Interval  ? 

Cleon,  Nothing  in  particular,  morp  th^n  to  obferve 
the  natural  Tranfition  from  the  Winter  to  the  Spring 
geafon  ;  for  when  I  give  the  JEarth  its  annual  Motion, 
and  you  fee  it  proceeds  in  its  Tour,  vou  will  plainly 
obferve,  that  by  Reafon  of  the  parallel  Pofition  of  the 
Axis  the  northern  Pole  will  gradually  return  and  reftore 
^he  Regions  now  in  Darknefs  to  the  enlivening  Influence 
pf  the  Sun. -See  it  now  moves  on. 

Euphrof.  I  obferve  the  Particulars  you  mention  begin 
to  appear  in  a  very  natural  Manner.  The  Archs  of  the 
Parallel,  that  meafure  the  Day,  now  gradually  increafe, 
^nd  thofe  which  (hew  the  Night  of  Coqrfe  decreafe  \j\ 
all  the  northern  Latitudes.  The  Coldnefs  of  the  Seafoi^, 
Pfie  WQul4  tbijxk^  ihould  now  alfo  abat^  a|id  every  Day 

R  5  aftcj 
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after  the  2ift  of  Dcct^nbrr^  one  mtght  expert,  {hould  be 
warmer  and  wr.rmer ;  but  this  does  not  quite  tally  witH 
N.^ture  *  for  you  muft  have  obfervcd^  Ckmicus^  that 
^January  nnJ  Fehrumj  arc  oftentimes  found  to  be  the 
two  coldclt  Months  in  the  Year,  Pray,  how  am  I 
to  iniderftnnd  the  Ruafon  of  that  ? 

C/:;?j.  in  a  r\  Ian  tier  as  I  hc:Tetoforc  hinted  in  telatioii 
to  tlie  Summer  He:!t  \  I  then  remarked  to  you,  that  the 
Summer's  Ht^at  was  not  great^ll  at  Midiummcr ;  and 
for  tht;  (i\T\Q  WK'iV'im  you  are  not  to  expert  the  Intcnfity 
of  Cold  by  the  Mlildfe  of  Winter.  The  Caufes  of  Cold 
coiuinuc  much  lor-j^er,  vi%.  the  different  Length  of 
Diiys  and  Nights,  the  Obliquity  of  the  Sun*s  Rays, 
t^L\  flill  coiviuuc  to  produce  Degrees  of  Cold,  which, 
added  to  all  that  went  before,  the  Aggregate,  or  Sum  of 
AUj  will  jjiuJucc  the  greatclt  Degree  of  Cold  in  the 
!Mt;riths  vt>u  nvtsuion* 

Eifphr^jl     I    apprehend    you   clearly; but   fet^ 

the  Earth  h^-is  jult  now  carried  us  thro' thofe  Months  j 
T  am  pica  El  J  to  f-c;  the  freezing  Tmpic  left  fo  far  behind 
iJi  the    :ui  :ai:.1    Ycnr,    and  the   Return   of  the  vernal 
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great  a  Delire  of  being  inftrufted  in  the  Celejlial  Science) 
whether  or  no  your  Patience  would  hold  out  fo  long  on 

one  continued  Subjeft. 

Euphref,     So  long,  do   you    fay,  Cleonicus !    Ot\  my 
Word,  were  you  not  my  Brother,  I  fliould  fcarce  forbear 

being  affronted   by  fuch   an  Expreifion. Patience 

for  Inftru<aions  and  Pleafures  of  this  'Kind  ! Tired 

with  contemplating  the  Powers  and  Works  of  Nature  ! 

What  did  you  take  me  to  be,  Cleonicus^  once  to 

think  of  my  palling  on  thofe  divine  Subjefls  ?- No, 

I  remember  too  well  what  Shakefpear  fays  of  the  Wretch 
who  cannot  relifh  Mufic,  ^'  He  is  fit  for  Rapines^  Mur^ 

ders^  ^r." How  then  muft   that  unnatural  Soul   be 

charafterifed,  that  cannot  always -be  delighted  with  the 
Mufic  ,of  the  Spheres  !  with  the  Beauty  and  Harmony 
of  the  divine  celeftial  Frame  of  Nature  !  That  fublime, 
vifual  Mufic,   thus  reprefented  by  the  fame  celebrated 

Poet. 

Beauty  is  Mufic  too^  tho*  in  Difguife^  '% 

Too  fine  to  touch  the  Ear,  itjlrikes  the  Eyes^  I 

jind  thro*  them  to  the  Soul  the  filent  Stroke  conveys,      J 
*Tis  Mufic  heavenly ^  fuch  as  in  the  Sphere^ 
We  only  can  admire^  hut  cannot  hear, 
-Befides,  do  not  the  moft  judicious  Divines  and 


Philofophers  tell  us,  than  an  infinite  Scene  of  the  Ope- 
rations of  divine  Power  and  Wifdom  will  open  itfelf 
gradually  to  our  View  in  the  future  heavenly  State,  and 
that  the  Employment  of  Time  to  pndlefs  Ages  v(Ul 
confift  in  an  uninterrupted  Intuition  and  Contemplation 
of  the  fame  ?  If  fo,  how  prepofterous  muft  it  be,  aftd 
contiary  to  the  Charafter  of  a  divine  and  rational  Nature 
in  us,  to  fuppofe  it  but  even  poflible  for  a  Perfon  to 
meditate  with  Indifference  on  thefe  Subjefts,  much  lefs 
to  think  them  tedious,  tho'  our  whole  (hort  Life  were 
conftantly  employed  therein. 

Cleon,  What  you  fay  is  certainly  true,  my  Euphrofyne\ 
but  withal  it  mu(l  be  obferved,  that  in  this  imperfect 
prefent  State,  the  Mind  of  Man  is  naturally  apt  to  be 
fatigued  with  any  Kind  of  conftant  Study ;  and  we 
muft  always  propofe  thefe  Matters  as  Subje<Ss  rather  of 
Amufement  than  the  Bufinefs  of  Life ;  we  are  not  here 
Jo  knpw  what  perfect  Happincfs  is  \  nor  can  we  enjoy 

R  ^  it 
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:ue   highly   worthy   your  Notice   and 
rif  wc  ihall  fee  how  every  Part  is  duly 


kin  any  Degree,  ynlefs  under  particular  Reftrictions, 
atnJ  as  the  P^jfult  of  an  agreeable  Mixture  and  Variety 
of  Incid'-Jiitv,  Therefore  we  iliall,  for  the  prefent.,  l^M 
thole  Ficld.s  of  j^^kher,  where  Suns  refulgent  fhine,  aDil 
1^1  n nets  Tind  Comets  go  their  ample  and  folemn  Rounds  f 
^nd  dtfcLnJ  to  the  nether  Regions  of  jfir^  a  ftupcti- 
duM^,  Iu11,in€i!  if  divine  Omnipotence;  and  whofe  won* 
dcrful  Pi'Ojxrtic 
Attention.     7  h 

ordLi^d  tn  rL-iilLT  it  as  ufcfu!  as  it  is  neceffaiy, We 

Ihr.il  find  it  the  natural   Means  of  Life  to   Animals  and 

Ve;(.tabl'.s The  Medium  for  propagating  Sounds, 

— — — The  Mtthfid  tiiat  Nature  has  taken  to  render  ail 
ObV-cts  \  iftlilL"  inita  us,  by  making  it  the  general  Reccp* 
t.iL'ic  of  r.iLrht-- — ^— 'i'he  Medium  of  Flying,  and  the 
14al>;tiit:oM  nt  nun ibcrlcfs  Animals  of  the  winged  Kind. 
— ^rhjit  I^KJium  which  alone  affords  the  proper  PahJmm 

of  Fireiiiid  FIdmc. l^he  Element  ai^d  Eflence  irfrH" 

of  AV'inds,    St  irms,    and    Tcmpeft-i,- The    Medimn 

in  which  eiUjeic  Vapnurs  and   Exhalations  can  have  any 

E\itti:iicc.— ^ And  laftly.    The   natural    Means    and 

~      '  -     -'  water 
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PHILOSOPHY. 
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PART     III. 
PNEUMATICS: 

O  R, 
The  Nature  and  Propertiesof  the  Air  explained. 

The  Stnifture  and  Ufe  6f  the  Air-Pump^   aod 
other  Inftruments, 

AND 

The  Doftrine  of  fVindy  Sounds  JMeteors^  ice. 


DIALOGUE    I. 

On  the  Nature^  Form,   and  Magnitude  of  tbe 
Atmosphere,  or  Body  of  Air. 

Euphrofym, 

^TTELL,  you  are  refvlved  to  make  a  Philofopher 
y  y  of  mc,  I  find  ;  you  have  brought  me  into  a  ney 
Field  of  Enquiry,  and  a  very  airy  One  too,  Qleonicus. 

Cleon.  Indeed  it  is.  Sifter,  literally  fo;  you  are  now 
to  explore  the  Regions  of  the  Jir^  and  dwell,  for  fome 
Time,  amongft  the  Clouds. 

Euphrof.  That  is,  I  fuppofe,  in  plain  Englijhy  I  muft 
flow  inform  myfelf  of  the  Nature  of  the  Air,  and  its 
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Ufc  in  the  Syftem  of  the  World. To  this  I  fhall 

addrefs  myfelf  with  great  Readinefs  and  Spirit ;  efpc- 
cially  as  I  know  of  nothing  in  Nature  that  I  have  heard 
more  about,  and  am  lefs  acquainted  with,  than  this  ex- 
traordinary unfeen  Something,  you  call  Air. — Pray, 
what  Definition  do  you  give  to  this  Subjeft  ? 

Cleon.  The  Air  is  defined  to  be  a^ne^  inviftbk^  heavy^ 
elaftic^  comprejjible  Fluids  of  a  different  Denfity^  environ-- 
ing  the  Earth  on  every  Side  to  an  indefinite  Height. 

Euphrof,  So  many  *  Characters  entering  into  a  bare 
Definition  of  it  feem  to  make  it  an  important  Subject ; 
pray,  what  are  its  general  Qualities  and  Ufcs  ? 

Cleon^     I  will  tell  you  in  a  few  Words. 

The  principal  Property  of  the  Air  is  its  Weight  or 
Gravity  ;  for  though  a  fmall  Portion  of  it  be  light,  yet, 
confidering  the  great  Height  to  which  this  Body  of  Air 
extends,  the  Weight  of  any  Column  of  Air  upon  a 
given  Surface  muft  be  very  great.  For  by  fome  Experi- 
ments that  you  will  fee  hereafter,  you  will  be  eafily 
convinced,  that  the  Preflure  of  a  Column  of  Air  upon 
a  Square  Inch  only  is  equal  to  fifteen  Pounds  ff^eigfut. 

Euphrof,  Such  an  Experiment  I  fhall  gladly  fee; 
for,  when  you  talk  of  fuch  a  Weight  of  the  Air,  I 
fcarce  know  how  to  underftand.  you,  as  I  never  yet 
experienced  any  Weight  or  Preflure  in  the  Air  at  all ; 
nor  fhould  I  have  thought  of  apy  fuch  Thing,  had  it 
not  been  for  what  I  have  heard  you  and  other  Gen- 
tlemen fpcak  of,  when  you  have  been  talking  of  the 
Air^Ptwip, 

CUon,  Moft  People  fay,  and  think  as  you  do ;  they 
know  little  of  this  Matter  for  Want  of  the  proper  Meai^s 
of  being  acquainted  with  it,  and  never  fail  of  being 
wonderfully  furprized,  when  they  are  told  the  Preflure  of 
the  Air  upon  the  Surface  of  their  Bodies  2;mountt  in 
general  to  at  Icafl:  13  Ton  Weight, 

Euphrof.  I  don't  wonder  at  their  being  furprized  at 
fuch  a  ftrartge  Dodlrine  as  this ;  for  which  Way  is  it 
pofliblc  a  Pcrfon  fhould  fuflain  fo  prodigious  a  PrcflTure^ 
and  yet,  at  the  fame  Time,  be  entirely  infenfible  of  it? 

CUon.  This  you  will  be  fatisficd  of  when  you  conr 
fider,  that   the  Air  is  a   fluid   Body,  and  vou  will  be 

ght  hereafter  to  underfland;|  that  all  Fluids  prcfs  with 
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an  equal  Force  every  Way,  as  well  upwards  as  downer 
wards,  Side- ways,  and  in  all  Directions  you  can  con- 
ceive, and  then,  allowing  that  every  fquare  Inch  upon 
a  Man's  Body  fuftains  a  Preffurc  of  15  Pounds,  the 
PrelTure  upon  the  whole  Surface  will  amount  at  leaft  to 
13,320  Pounds'upon  the  Surface  of  a  middle  Size  Man 
(as  it  is  found  by  Computation)  which  is  very  nearly 
14  Ton  Weight. 

Euphrof.  This  is  a  Subjeft  T  cannot  at  prefent  difputc  • 
with  you;  but  if  this  be  ^he  Cafe,  what  I  moft  wonder 
at,  at  prefent,  is,  how  it  comes  to  pafs,  that  I  am  fo  far 
from  apprehending  any  fuch  great  Weight  from  the  ufual 
EfFefts  in  other  Cafes,  that  in  reality  I  find  nothing  at  all 
of  it. 

Chon,  The  Reafon  of  this  ftrange  Phaeiiomenon,  if  I 
may  fo  call  it,  is  this,  that  our  Bodies,  as  well  as  all  others, 
are, filled  with  Air  throughout,  and  the  Spring  of  this 
internal  Air  is  a  Force  juft  equal  to  the  Preflure  of  the 
Air  without,  -and  when  two  Forces  equal  to  each  other 
aft  in  contrary  Direftions,  they  intirely  deftroy  each  others 
EfFefts ;  and  any  Body,  being  preffed  with  great  Force 
from  the  ambient  Air,  is  really  in  the  fame  Cafe  as  if  it 
was  afFefted^by  no  Preflure  of  the  Air  at  all ;  of  this  too 
you  will  be  made  thoroughly  fenfible  by  Experiment. 

Euphrof  The  Knowlege  of  fuch  myfterious  Things 
will  be  a  very  agreeable  Acquifition ;  but  pray,  by  the 
Way,  tell  me  how  the  Air,  a  Subltance  which  I  can 
peither  fee  nor  feel,  can  be  fo  heavy  a  Body. 

Cleon,  The  Weight  of  the  Air  arifes  from  the  fame 
common  Caufe  as  the  Weight  of  any  other  Body  does,  vi%. 
from  that  Power,  or  Force  in  Nature  which  is  ufualljr 
called  AttraEllon^  or  Gravitation,  This  Power,  as  Sir 
Ifaac  Newton  tells  us,  equally  afFeds  all  the  Parts  of  Mat- 
ter, and  produces  in  them  a  Tendency  towards  each 
other  ;  and  this  Tendency  or  Force  is  that  which  we  call 
the  ff^eigbt  of  any  Body,  Thus,  what  we  commonly  call 
the  Weight  of  a  Stone  is  only  its  Endeavour  to  fall,  or 
approach  towards  the  Body  of  the  Earth,  and  thus  every 
Particle  of  Air  endeavours  equally  to  fall  towards  the 
fame  Surface  of  the  Earth,  and  therefore  the  Sum  of  all 
thofe  Forces,  in  all  the  Particles,  make  a  confiderablc  5«iii 
Total  of  Weighty  or  Preffure  in  the  Air, 
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Euphraf  If  then  the  Particles  of  Air  arc  like  (o  tXMrif 
Stones,  why  then  do  they  not  fall  like  the  Stones,  and  all 
abide  upon  the  Surface  of  the  £&rth  I  Whereaa^  oil  the 
contrary,  you  tell  me,  that  they  fill  a  very  greac  Spact  m 
the  circumambient  Regions, 

Clem.  In  order  to  anfwer  this  Que  A  Ion,  m'hich  yoii 
have  very  properly  propofed,  you  mull  be  acijuaintcd  with 
one  other  Power  in  Nature,  by  which  the  Parts  of  \taitfr^ 
when  they  arc  at  si  certain  "if^ry  fmall  Diilancc  from  each 
other,  arc  made  to  repil  or  Jly  from  each  Other  |  and  tliti 
is  what  the  Fhilofophers  ufually  call  tht  rtputfiif^  F^rct^  qc 
Elafticky  in  the  Parts  of  Matter-  The  Force  wh*ch  I  before 
mentioned  under  the  Titleof  GravLtation*  isj  with  RefpeiA 
to  the  fmali  Particles  of  Matter,  called  the  Attia^on  of 
Cohefion,  or  it  is  that  divine  Power  in  Nature  which  fa 
affects  the  Parts  of  Matter,  that  while  they  are  in  Contad, 
or  can  touch  each  other,  they  ;irc  by  this  Means  iiUKk 
firmly  to  cohere  or  abi^e  together,  and  according  lo  the 
difFt-rent  Figures  of  the  Parts  of  Matter,  this  Power  will 
produce  a  greater  or  kfTer  Degree  of  the  Force  of  Cohe- 
iion»  %vhjch  is  the  general  Caufc  of  all  Degrees  of  Hard- 
nefs  or  Sofcneis  in  Bodies,  and  what  wc  ufuallv^  call  Fixity 
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afunder  is  greater  than  the  attrafting  Force  between  the 
Earth  and  thofe  Particles  by  which  they  tend  toward  the 
Earth,  and  at  a  proper  Time  you  will  underftand,  that 
this  repul five  Force  is  the  ftrongeft  Power  in  Nature;  that 
thefe  two  Principles  an  attra^ing  and  repelling  Force  arc 
the  efficient  natural  Caufes  of  all  the  Appearances  in  Na- 
ture; and  that  the  Properties,  Qualities  and  EfFefts  of  all 
Bodies  entirely  rcfult  from  them.  ^ 

Euphrof.  But  if  the  Parts  of  Air  do  repel  each  other,  as 
you.  fay,  with  fo  great  a  Force,  how  comes  it  to  pafs  that 
we  have  any  Air  at  all  ?  Why  does  not  this  elaftic  Force 
drive  all  the  Particles  of  Air  quite  away  ?  What  do  you 
find  confines  them  hovering  round  this  Ball  of  Earth  ? 

Cleon.  Your  Queftion  is  apropos^  Sifter;  but  ftill  you 
are  to  confider,  that  the  Power  of  Gravity  is  very  con- 
fiderable,  though  not  entirely  equal  to  the  Elafticity  of 
Air,  and  prevents  this  latter  Force  from  having  its  full 
EfFeft.  Were  the  Power  of  Gravity  for  a  Moment  to  be 
fufpended  from  Matter,  and  the  Power  of  Elafticity  to 
remain,  the  Atmofphere,  or  Body  of  Air,  like  a  Parcel  of 
Gun-powder  fet  on  Fire,  would  inftantly  be  diffipated 
through  the  infinite  Regions  of  Space ;  but  by  Means  of 
Gravity,  by  far  the  greateft  Part  is  detained  near  the  Sur- 
face of  the  Earth,  and  the  Diftance  between  the  Particles 
only  leffened ;  and  more  fo,  as  the  Particles  of  Air  are 
nearer  to  the  Earth.  For  at  a  greater  Diftance  they  arc 
lefs  afFe6led  by  the  Power  of  Gravity,  and  are  lefs  heavy, 
and  therefore  the  EfFeft  of  Elafticity  will  be  greater,  or 
keep  the  Parts  of  Air  at  a  greater  Diftance  from  each 
other ;  and  thus  it  will  be  eafy  to  underftand,  that  the 
farther  you  go  from  the  Surface  of  the. Earth,  the  greater 
the  Diftance  will  be  found  between  the  Particles  of  Air  ; 
and  the  nearer  the  Surface  of  the  Earth,  the  lefs  thofe 
Diftanccs  ;  and  this  lefler  or  greater  Diftance  between  the 
Parts  of  the  Air  is  ufually  called  its  Denfity^  or  Rarity  \ 
for  the  lefs  the  Diftance  is,  the  greater  will  be  the  Number 
of  Particles  in  the  fame  Space,  and  the  Air  is  in  fuch  a 
Cafe,  faid  to  be  more  denfe  :  On  the  contrary,  the  greater 
the  Diftance  is  between  the  Particles,  the  Air,  in  fuch 
a  Cafe,  is  faid  to  be  more  rare  \  from  whence  it  will  appear, 
that  the  Denfity  of  the  Air  in  any  Part  will  be  always  in 
Proportion  to  the  Weight  of  that  above,  and  confequently, 

greateft 
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greatcft  of  all  at  the  Surface  of  the  Earth  :  Llkcwifc^  from 
thde  Piinciples  it  will  follaw,  th^t  the  ff^ei^i^f  of  the  Air 
and  its  eiq/Iii  Forcf  nre  always  equal  to  each  other,  and 
therefore  produce  an  univerfal  EfuUlhrium  among  the  Par* 
tides  of  Air  in  every  Part  of  the  Atmofphcrc, 

Ekphr^J.  According  to  thi 5  Account  of  ihc  Den fi^ and 
Rarity  of  the  Air,  what  Idea  can  I  form  of  the  Height 
of  it  ?  For,  if  the  icfs  the  Air  be  comprcircd  the  mare  ir. 
13  expanded,  and  the  farther  you  go  from  the  Surf^ioc  of 
the  Earth,  the  Icfs  that  conipreflive  Fofcc  wi)l  be,  where 
am  I  to  conceive  the  Bounds  or  Limits  of  the  Atmofpbere 
to  be  ? 

CUm.  No  where  at  all  %  for  the  Parts  of  Air  iii  th? 
upper  Regions  will  be  expanded  to  Inftniiy,  *iiU  at  Leftgtb 
we  may  very  properly  under ftandj  that  the  Atmafpliefei 
of  every  Body  in  each  Syftem,  and  of  all  the  Sy(tem»  in 
the  U ni verfe,  meet  with  each  other  in  the  dtftant  Spt^o 
bet  wee  n,  andmixing  togcth  e  r,  con  fti  E  u  te  th  a  t  fine  t^ihirid 
Medium^  which  fills  the  Abyfs  of  Space, 

lutphrcf.  This  is  a  wonderful  Doi^lnnc  ;  hut  it  cmttnlf  ^J 
mulV  be  as  you  fay  fro rnj:hc  N attire  of  Things,  a»  7^^H 
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would  render  the  View  of  thofe  Objedis  lefs  perfcft  and 
diftinft  ;  as  is  well  known  by  the  Experiment  of  viewing 
Objefts  thro'  a  Telefcope,  which  magnifies  to  a  very 
great  Degree ;  as  it  (hews  the  Body  of  Air,  fo  it  renders 
the  View  of  other  ObjeSs  more  obfcure  and  indiftinft, 
which  plainly  convinces  us  of  the  Wifdom  of  the  divine 
Archite<ft  in  rightly  difpofing  this  Part  of  the  Conftitution 
of  the  World. 

Eupbrof^  But  you  was  juft  now  mentioning  fome  par- 
ticular  Ca^e  in  which  the  Air  becomes  vifible;  pray,  what 
is  that  ?  For  I  fhall  have  a  great  Inclination  to  have  a 
View  of  fo  rare  a  Speftacle. 

Cleon,  That  you  may  do  under  the  following  Circum- 
ftances:  In  a  very  hot  Summer*s  Day,  take  a  Walk  to 
fome  open  Parts  of  the  Country,  and  place  yourfelf  upon 
an  Eminence  or  rifing  Ground,  in  a  Situation  nearly 
facing  the  Sun ;  then,  if  there  be  any  gentle  Wind,  or 
Motion  of  the  Air,  it  will  be  (hewn  by  Reflexion  of 
Light  from  th^  Body  of  the  Air  in  the  Vale  below,  and 
you  will  as  perfeftly  fee  the  Undulations  or  Waves  of 
Air,  almoft,  as  you  may  thofe  of  Water,  agitated  by  a 
gentle  Wind. 

Euphrof.  This  will  afford  me  a  particular  SatisfaSion, 
and  1  (hall  take  the  firft  Opportunity  to  gratify  myfclf  in 
this  Refpe<ft  ;  and  then  I  iOiall  know  by  Experiment,  what 
I  otherwife  find,  that  JVind  is  only  Air  in  MotioHi 

Cleon.  It  is-  very  true.  Sifter  :  You  have  hit  off  th^ 
whole  Philofophy  of  Wind  at  once.  For  fuppofing  the 
Air  was  perfe<^ly  quiefcent  or  ftagnant,  there  would  be 
no  Wind  at  all ;  but  as  the  Degrees  of  Motion,  or  Agi- 
tation in  the  Body  of  the  Air  are  greater  or  lefTer  ;  fo  we 
find  (tronger  or  weaker  Winds  arife ;  and  as  the  Motion  of 
the  Air  is  this  Way  or  that,  fo  we  ufually  fay,  the  Wind 
blows  from  one  Quarter  or  the  other,  or  from  one  Point 
of  the  Compafs  or  another. 

Euphrof,  Pray,  what  are  the  general  Caufes  of  Wind< 
or  this  Motion  of  the  Air  that  you  fpeak  of? 

Cleon.  The  particular  Caufes  of  Wind  are  many;  but 
one  general  Caufe  is  the  Inequality  of  Heat  and  Cold  in 
different  Parts  of  the  Atmofphere  ;  but  this  will  prove 
the  entire  Subje(St  of  a  future  Convcrfation.  And  as  it 
will  be  proper^  not  only  to  tell  you,  that  the  Air  ^  has 

fuch 
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fuchand  fuch  Q^iaHttes,  but  to  convince  fou  by  Exprrt- 
fncnts,  that  they  do  really  exiftj  I  fhall  make  foaie  Prcp^ 
ratton  for  ehat  Puqiofe  agalnft  the  next  Opportunity  | 
and  To  for  the  prefent,  Adieu. 


DIALOGUE 

QfExpERjMENTS  i&  psw  tht  natufol  Pr^i^im^ 
if  A  IK* 

Euphnfyni. 

SO  !  You  have  fprcad  the  Table,  I  fee,  for  my  Enter- 
tainment, I  can  aflurc  you,  to  fcaft  my  Nfrnd  on 
thcfe  Things  affords  mc  as  much  greater  Pleafure  tlian 
the  common  Productions  of  a  Cook^s-fliop  c?tn  afford  the 
Palate,  as  the  Subject  of  the  fincft  Parts  of  Philofophy  caa 
lie  fuppofcd  to  exceed  all  the  Merits  of  the  Art  of  P^ry* 

* -I  make  this  Sort  of  Comparifon  (which  I  know  yoo 

will  allows  to  be  juft)  becaufe  I  was  the  other  Day  I 
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l^miablc  a  Science  to  be  bantered  out  of  my  Regard,  fctting 
afidc  the  natural  Propenfity  that  I  always  had  to  the  Study 
of' it  i  therefore  let  me  not  interrupt  you  any  longer,  but 
proceed  to  your  Experiments ;  for  I  muft  ftill  long  to  be 
acquainted  with  the  Nature  of  this  neceiTary  Element, 
and  learn  how,  and  by  what  Means  it  is  produced, 

Cieon,  It  is  Pity  that  any^  even  of  our  Sex,  ihould  Co 
far  betray  their  Want  of  Prudence  as  to  ridicule  a  philo^ 
fophical  Difpofition.in  Others,  onJv  for  Want  of  a  Tafte 
for  the  Science  themfelves.  I  muft  allow  this  is  but  too 
often  the  Cafe  j  I  only  wifli  one  Thing  for  the  Honour 
of  our  Sex,  that  many  of  them  had  but  half  the  natural 
Genius  and  Capacity  of  Improvem^t  in  natural  and 
mathematical  Sciences  as  many  of  the  Ladies  are  pofiefled 

of: But  to  the  Purpofe  j  you  remember,  I  told  you^ 

when  we  laft  convcrfed  together,  that  the  Parts  of  Matter 
by  Attra^ion  and  Repulfton  were  put  into  Motion,  and  that 
whenever  by  this  Means  they  could  be  feparated  beyond 
the  Sphere  of  Attra^ion,  they  commenced  a  repelling 
State,  and  then^  as  they  were  at  a  greater  Diftance  from 
each  other  than  before,  they  muft  become  vcrv  light,  and 
arife  into  the  Body  of  the  Air  in  Forms  of  Vapours  and 
Exhalations  of  various  Kinds.  Thofe  elaftic  Particlef 
that  rife  vifible  to  the  Sight  are  wbat  we  ufually  call 
Vapours^  or  Steam  ;  fuch  as  we  commonly  fee  rife  from  the 
Surface  of  heated  Water^  and  other  moift  Subftances^ 

Eupbrof.  This  I  am  convinced  of  every  Day  by  my 
Tea-kettle,  in  which  I  have  often  wondered  at  that  Vio- 
lence and  Imfyetuofity  with  which  it  ifliies  from  the  Spout; 
and  I  now  begin  to  fee  fomewhat  of  the  Reafon  and  Caufe 
thereof,  viz.  that  it  arifes  from  the  Elafticity  of  its  Parts^ 
which  by  Experience  I  know  is  greativ  a^ugmented  by 
Heat ;  but  can  you  tell  the  particular  Manner  in  which, 
that  is  efFeftcd  ?  . 

CUon.  As  I  (hall  fhew  hereafter,  that  all  Heat  confifts 
in  the  great  Velocity  or  fwift  Motion  of  the  Parts  of 
Matter,  and  the  Velocity  of  the  Particles,  of  Light  is  the 
^reateft  of  any,  which  we  know  of  in  Nature  ^  fo  w« 
£nd,  that  thofe  Particles  by  their  A<£iion  always  produce 
Che  Senfatiosn  of  Warmth  or  Heat,  and  being  plentifully 
imbibed  by  all  Kinds  of  Bodies,  thefe  a£live  Particles  are 
conftantly  employed  to  fepars^te  the  Part$  of  Bodies^  and 
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by  this  Means  to  produco  the  ttatufti!  Eschaladoas  or 
Steams  from  every  heated  Llquar.  Tbefe  rcnfibk  V»- 
pours  rife  into  the  Air,  anJ  make  a  Part  of  the  AtrtH^ 
fphere ;  for  the  Air  Is  conitaittly  tilled  with  Paittc^  of 
Moinure,  which  by  Heat  are  (o  far  aticnuaced  as  fcMom 
to  be  fenfible  to  the  Sighr. 

Euphrof.  Then  what  you  now  fay,  I  prtfume,  »  tte 
Reafon  whf  in  the  Morning  or  Evening,  wliru  the  Air 
Is  cool,  we  fee  the  Va|>oiiri  arifc  from  the  Earth  %m^  tilt 
AtTj  and  aUb  \n  a  very  cold  W interna  Day,  tiur  \^ 
Breath  becomes  vifible  to  the  Ey*?,  as  it  then  wanUa  fnl^ 
ficient  Degree  of  Heat  to  rarify  the  Particles^  ajid  raafci 
them  efcapc  the  Sight, 

Cltmi*  You  uiiiierftaTid  this  Matter  very  well  \  asd  ifi 
the  fnme  Manner  you  are  to  i  magi  tie,  that  iblid  Uodtei 
win  have  their  fuperficial  Parts  feparated  from  the  A^oft 
of  Heat,  and  thcfe  Particles  fo  feparsted  will  be  a&dtd 
with  a  repulfive  Force ;  which  repulfive  Force  will  caitft 
them  to  nfcend  into  the  Body  of  Air,  and  become  i  Part 
of  the  Atmofphere,  Thefe  Particl«s  arifing  from  falid 
Bodies  are  always  tcio  fijie  to  W  vi&bk  t^  the  Ey«y  a^H 
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Cleon. '  By  vWighing  the  Allies  which  remain ;  for  thefe 
vre  can  colled,  and  place  in  the  Scale  without  the  Lofs 

of  a  fingle  Particle. Thus,  I  take  the  firft,  and  put 

it  to  the  Flame  of  the  Candle ;  it  takes  Fire,  and  regularly 
burns  down  to  my  Finger ;  the  Parts,  you  fee,  all  fly 
off  in  Flanic,  except  that  fixed  and  earthy  Part  which  is 
called  the  Calx^  and  which  I  now  place  In  the  Scale. 

— Then  I  take  the  Second,  and  burn  it  accordingly  ? 

and  put  the  remaining  Calx  into  the  fame  Scale: • 

And  in  this  Manner  I  proceed  with  them  all  : And 

now,  my  Euphrofyne^  you  fee  all  their  Jjhes  in  the 
Scale,  and  you  will  obferve  how  light  they  are  j  you  take 
out  the  former  Weight  of  the  Paper  before  it  was  burnt, 
and  put  in  Others  to  make  an  Equilibrium  with  the 
A(hes,  and  you  find,  that  6  Grains  is  fufficient  for  that 
Purpofe, 

Eup)jrof.  I  fee  that  is  the  Cafe :  A  hundred  Grains 
Weight  of  Paper  is  now  reduced  to  fix  only  ;  I  can  eafily 
underftand  from  thence,  that  ninety-four  Parts  of  a  hun- 
dred of  this  Paper  have  been  driven  into  the  Air  by  the 
A^ion  of  Fire  5  and  fo  much  of  the  Paper,  I  prefurtie  I 
may  fay  in  the  philofophical  Stile,  is  converted  into  Air. 

Clean.  If  my  Definition  of  Air  be  allowed,  fb  much  of 
the  Paper  is  moft  certainly  transformed  into  Air.  The 
Parts  arc  gone,  we  are  fure,  by  Deficiency  of  their 
Weight.  Tliey  could  not  be  annihilated ;  they  could 
not  rife,  and  fly  away  without  a  repelling  Force  to  carry 
them  off,  and  they  are  too  fine  to  be  perceived  by  the 
Eye,  after  they  are  got  beyond  the  fmall  Extent  of  the 
Flame.  Thus,  the  Candle  itfelf  by  Degrees  is  wafted, 
and  at  length  is  tranfmuted  from  a  Subftance  of  heavy, 
cohefive,  palpable  Wax,  to  that  of  a  light,  elaftic,  and 
impalpable  Body  of  Air. 

Enphrof.  By  this  Example,  I  fee  what  wonderful 
Changes  are  made  in  the  Nature  of  Things  by  the  Aflion 
of  Heat  and  Fircj  and  one  Thing  I  cannot  help  taking 
Notice  of  is,  v\%,  that  all  thofe  Parts  of  Bodies  which 
in  this  Way  become  Air,  muft  firft  put  on  the  Appear- 
ance of  Fire  itfelf,  or  pafs  through  the  intermediate  State 
iyf  Flame ;  fo  that,  properly  fpeaking,  the  lame  Body 
was  one  Moment  Paper ^  the  fccond  Riomcnt  Fire^  and  a 
third,  Air\  all  which  appear  to  be  very  different  States 

S  2  for 
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fot  the  fame  Sort  of  Matter  to  fubfift  in,  in  fo  very  fhoft 
a  Time. 

Clion.  And  yet,  as  wonderful  as  fuch  Operations  of 
Kature  muft  appear,  when  rightly  confidered,  we  fee 
how  little  Efft&  they  have  on  the  unthinking  Part  of 
Mankind.  They  fee  their  Wood  and  Coal  every  Day 
in  this  Manner  converted  into  Air,  without  entertaining 
any  Thought  or  Reflexion  on  the  Nature  of  the  Thing, 
or  being  any  otherwife  afFeded  than  by  its  Heat. 

Euphrof.  You  cannot  expedl  that  reople  (hould  eo  to 
philofophifmg  on  every  Fire  they  want  to  warm  them- 
felves  by.  If  they  are  warmed,  and  the  Pot  boils,  no 
Matter  what  becomes  of  the  Wood,  when  it  is  burnt.-** 
But  what  mean  thefe  other  Parts  of  your  Apparatus,^ 
The  Phial— the  Chalk— the  Tube— the  ^ick-filver, 
which  I  here  fee  in  a  Kind  of  promifing  Situation  ? 

Cle$n.  Thefe  are  all  defined  for  the  lUuftration  of  this 
important  Point,  the  ProduSiion  of  Air.  The  firft  of 
thefe  is  the  Glafs-Tube,  which  you  obferve  with  a  Brafs 
Cap  at  the  End,  and  a  fmall  Hole  in  it  ^  this  Tube  I 
ihall  fill  with  Water,  and  a  fmall  Quantinr  of  Afua 
Fortis  to  make  it  acid  ;  then  this  Piece  of  Chalk  being  put 
into  the  Mixture,  a  Fermentation  will  enfue,  by  which 
the  Particles  of  Chalk  will  be  feparated,  and  turned  into 
Air  ^  for  Fermentation  is  another  grand  Operation  in 
Nature,  by  which  the  Parts  of  Bodies  undergo  the 
greateft  Variety  of  Tranfmutations,  and  by  which  many 
of  their  Parts  are  conftantly  changed  into  Air.  But, 
that  you  may  fee  the  EfFed  of  this  Experiment  in  the 
moft  convincing  Manner,  I  (hall  firft  fill  the  Tube  with 
Water ;  and  then,  though  I  place  my  Thumb  on  the 
Top  of  it,  you  obfer\'c  no  Water  runs  through  the  Hole 
at  the  Bottom. 

Euphrof.  I  do;  but  fince  there  is  a  Hole  open,  pray, 
why  docs  not  the  Water  defcend  by  its  Weight  ? 

CUon.  Becaufe  the  Air,  being  a  fluid  Body,  prefles 
upwards  as  well  as  downwards,  and  the  Prefliire  upwards 
againft  the  Water  in  that  Hole  is  equal  to  the  PrdTuie 
downwards,  and  therefore  will  prevent  its  running  out.-*- 
But  fee,  I  take  my  Thumb  away,  and  then  the  Water 

defcends  In  a  Stream  through  the  Hole. 1  place  my 

Thumb  on  again,  and  it  flops.  —I  remove  my  Thttmb, 
and  the  Water  runs.  out. 
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JEuphrof.  There  is  fomething  odd  in  this  Appearance, 
and  yet,  I  believe,  I  fee  the  Reafon  of  it  j  for  when  the 
Tube  is  open  on  the  Top,  and  the  Weight  of  the  Air 
lies  upon  the  Water,  and  the  Weight  of  both  together 
downwards  being  greater  than  the  Prcflure  of  the  Air 
upwards,  muft  neceflarily  make  the  Water  run  out ;  and 
of  Courfe  it  muft  ftop  again,  when  the  Tube  is  clofed 
on  the  Top. 

Chofu  I  fee  nothing  will  cfcape  your  Sagacity ;  and 
now  you  are  prepared  to  fee  the  EfFe^  of  Fermentation. 
— You  fee,  I  fill  the  Tube  with  the  acid  Mixture — I  put 
in  the  Piece  of  Chalk — and  immediately  I  put  in  the 
Cork,  fo  that  you  now  fee  the  whole  Tube  filled. witt^ 

the  Fluid  only,  without  any  Air  at  the  Top. But 

behold  !  Numoerlefs  Bubbles  of  Air  arife  from  the  Chalk 
in  a  conftant  SuccefBon  to  the  Top  of  the  Fluid  :  The 
Confequence  of  this  is,  that  the  Fluid  muft  be  prefled  by 
this  new  Air,  and  when  its  Spring  becomes  greater  than 
that  of  the  common  Air  on  the  Outfide,    it  will  drive 

the  Fluid  out  of  the  Tube. — : Thus  you  fee  it  keeps 

continually  dropping  from  the  Hole. 

Euphrof.  'Tis  with  great  Pleafure  I  obfervc  what  you 
fay — What  prodigious  Quantities  of  Air  do  I  fee  con- 

ftantly  arifing  from   the  Chalk! It   is  a  perfed 

Evaporation  of  Air. The  longer  it  continues  the 

greater  is  the  Fermentation,   and  the  fafter  the  Water 

drops  from  the  Tube It  has  now  expelled  n  ore  than 

one  Half,  and  will  foon  drive  the  Whole  of  it  out. — 
But,  pray,  Cleonicus,  whence  comes  this  Air  from  the 
Chalk  ?  It  is  not  that  which  is  contained  in  the  Pores  of 
the  Chalk? 

Clean.  No,  my  Euphrofyne^  vou  muft  take  Care  of 
Ae  common  Miuake.  Moft  People,  as  well  as  you, 
are  apt  to  think,  that  it  is  owing  to  the  Dilatation  of 
natural  Air  contained  in  the  Pores  of  Chalk ;  but  they 
are  greatly  miftaken  ;  for  fuch  Air  cannot  be  dilated,  or 
made  to  poftefs  a  larger  Space  than  what  it  naturally 
does,  unlefs  it  be  by  Heat,  or  taking  off  the  Weight  of 
the  circumambient  Air;  for  the  Fermentation  pr^uces 
no  Heat  in  the  Chalk,  and  therefore  the  Air,  contained 
in  the  Pores,  cannot  be  diflodged  upon  that  Account, 
flor  ij  the  Preflure  of  the  Air  leflened  upon  the  Chalk, 

§  3  but 
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but  really  incrcarcd  by  the  ad4iliaiia3  Weight  of  Vfami 
therefore  J  it  is  impoffiblc  upon  either  of  thcic  AccoUflOt 
or  any  other,  to  conceive,  thut  this  Air,  which  wc  lor 
arife  fi'om  the  Chalky  fill  the  Tube,  and  diivc  out  the 
Water,  fhoiiM  any  how  proceed  from  tlic  Air  m  t^t 
Pores  of  the  Cbalk, 

Euphraf  You  have  faid  enough  to  convince  roc  dtit 
it  cannot;  and  if  it  be  not  from  that  Air,  it  ifiiift  be 
frotn  tlic  Chuik  hfclf  of  Courfe  \  and  I  fuppofp,  by  wfan 
joii  have  hithi^rto  ftewn  me,  I  inJiy  vi^mwre  to  (ky,  ttu£ 
the  very  Particles  of  the  Chalk  itfelf  are  changcfl  IJIIO 
Air  bj  Fer mentation, 

,  CUm.  That  is  the  very  Cafe;  Tlic  Chalk  bccomri 
Air,  or  a  Sub  fiance  altogether  invisible  to  the  Eye*  It 
has  an  elaflic  Foi^ce,  and  that  fuperior  to  the  ElalHcrty 
of  coninion  Air.,  as  U  tU'iiionftrablc  by  forcing  ibc  VVaicr 
out  of  the  Tube,  which  was  at  firfi  kept  itt  by  tte 
common  Spring  of  the  Air, 

Euphrof  But  what  means  this  Tube  wjth  ft  Btaddei 
tied  on.  to  the  End  I  -  ^ 

Ck^n.    rtuit  is  for  an  Experiment  to  the  fyme  Pa 

t^— .^ — .VrtA    frtf»  ht-TP  thi>fi   HhiaL    irirri  uwhicb  1  niif  ihr^  li 
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I  ftiaU  ihew  you  for  the  Sake  of  Variety,  that  will  as 
evidently  prove  the  Faft. 

Euphrof.  I  am  fully  fatlsfied  and  convinced  of  the 
Truth  of  this  important  Affair,  but  fliall  be  glad  to  fee 
it  further  illuftrated  by  a  Diverfity  of  Experiments.  Pray, 
what  is  your  next  ? 

Cleon.  From  this  Phial,  I  fcrew  off  the  Tube  with 
the  Bladder,  and  to  the  acid  Mixture  I  pour  in  a 
Quantity  of  Quick-filver ;  then  I  take  this  Glafs-Tube, 

^o  Inches  long,  and  fcrew  into  the  Phial  with  the 
)wer  Part  defcending  a  fmall  Depth  into  the  Mercury, 
■  The  Chalk  now  (as  in  the  former  Experiment) 
you  fee,  yields  a  large  Quantity  of  Air,  which,  as  it 
cannot  get  out  of  the  Phial,  muft  prefs  upon  the  Surface 
of  Ae  Quick-filver,  and  raife  it  up  in  the  Tube— See, 
k  begins  to  afcend. 

Euphrof  It  evidently  rifes,  and  a  delightful  Sight  it 
affords  me.  ■  It  keeps  gradually  rifmg,  which  Hiews 

the  conftant  increafed  Spring  of  the  Air  in  the  PhiaU 

arifing  from  the  Chalk. But,  pray,  Cleonicuiy  what 

would  ^be  the  Cafe  if  this  Experiment  was  to  be  tried 
for  a  long  Time  ?  To  what  Height  would  it  raife  the 
Mercury  in  the  Tube  ? 

CUon.  The  Height  of  the  Mercury  would  Continue 
encreaiing,  *till  fuch  Time  as  the  Spring  of  the  Air  in 
the  Phial  (which  is  always  equal  to  the  Weight  of  the 
Mercury  in  the  Tube)  becomes  fo  great,  as  to.  burjft 
the  Phial  ;  and  then,  of  courfe,  the  Experimcirt  will 
be  over. 

Euphrof.  Why,  you  almofl  begin  to  make  me  afraid  j 
for  I  fee  the  Mercury  is  now  high  in  the  Tube. 
Pray,  unfcrew  the  Tube,  and  let  the  Air  out,  left. I 
flioiild  fee  the  Experiment  concluded  in  the  Manner 
you  mention,  which  I  would  not  chufe  by  any  Means 
to  do. 

Cleon,  I  don*t  wonder,  if  your  Timidity  exceeds 
your  Curiofity.  No  Body  would  care  to  be  prefcnt  at 
the  burfting  of  a  Glafs. But  now   ol.ferve,  as   I 

fently  turn  the  Screw  back,  the  Air  goes  out  by  fmall 
)egrees,  and  you  fee  t^e  Quick-filvcr  fubfiding  in  the 
TTube,  which  is  no  unplcafant  Part  of  this  Experiment, 

S  4 
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Euphrtif.     Every  Pare  of  it  is  roiliy  venr  ciinoiis, 

1  am  convinced  of  the  Tnilh  of  thit  Do^ri r*c,  1« 
t(i  mc,  at  lirA,  appe'^irtd    not  lb  ver^  pl^m  and  de 
ftrablc,    and    therefore    ihould    put    yoy    to  tio    fArthef  ^ 
Trouble  upon  ihifl  Head,  were  it  not^  that  yon  have  yec 
one  Experiment  ftill  remaining ;  whitfi,  I  fancy^  muft  be 
ibmewhat  curious,  by  the  JVIanner  of  it* 

Chsn,  'Tis  true  ;  thb  tfi  the  Exfirmfvimn  Cnuis^ 
as  the  Philofopher^  call  it,  or  one  pcrfe^Cy  dcctfiie.  I 
have  before  obfervcd  to  you^  ibat  the  Wcighc  of  Mj 
Body  is  always  pro  port  ioitcd  to  :hc  Number  of  *" 
or  Quantity  of  Matter  irt  »t  5  from  whence  it 
that,  if  the  Q^iantity  of  Matter  be  diotimfhed,  the 
Wcfght  of  that  Body  will  be  Idlaicd  m  the  fame  Pto-* 
portion  ;  therefore,  to  Ihcw  tliat  it  is  the  real  Siiblbmce^ 
or  common  Matter  of  the  Chalky  which  is  chani^it 
into  Air  by  Fer mentation,  I  have  coiitriytd  the  foIlowiJt;g 
Experiment, — — I  put  mto  one   Senile  of  the   "  ' 

2  fmall,  cyiindricafn^  g^bfK  Cup^  with  ^  pr^rpcr  Qua 
of  the  acid  Mixture   m  it,-*^ — ~ovcr  which  f   plm% 

PapcT-cover :- On   thiii  Paper  I  place  a   Piece 

Chalk,  and  then  Uilance  the  Whole  bv  Weigh ta,  pisi 
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C/mm.  It  is  true  ;  but  it  will  be  too  tedious  to-  wait 
for  that :  The  Event  will  Ihow,  that  one  Half  of  the 
Chalk  was  turned  into  Air.  But  this  depends  on  the 
Nature  of  the  Chalk,  and  other  Subftances  to  be  dif-^ 
folved ;  for  fome  afford  a  great  deal  more,  and  others 
Icfs,  of  this-  fine  Matter.  As  it  appears  from  thefe 
Experiments,  that  much  Air  is  produced  from  Bodies^ 
by  the  different  Methods  before-n^entioned ;  fo  there  are 
many  qthers,  which  equally  prove,  that  the  Quantity  of 
Air  IS  really  leflened,  confumed,  or  abforbcd  by  Bodies. 
This  is  well  known  to  be  the  Cafe  of  the  flumes  of 
Sulphur,  Fire,  living  Animals,  i^c.  which  are  all  found 
to-leflen  the -Quantity  of  Air  5  the  Manner  how  this  is 
done  is  not  fo  eaiily  underftood  as  the  Produ&ion  of  Air^ 
But,  as  it  is  now  Time  to  put  an  End  to  this  Converik'-r 
don,  I  (ball  recommend  to  yoiu:  Perufal,  at  your  leifure 
Hours,  what  Mr.  Boyli^  Dr.  HaUs.^  and  feveral  other 
Authors,  have  wrote  uppn  this  Subjed,  which  will 
give  you  all  the  Satisfadion,  in  relation  to  this  Matter^ 
that  you  can  deiire. 


DIALOGUE    m. 

Of  the  j:>o£irine   of  Wind.     ///    Nafurc,    Ufe, 
and  Caulcs. 

Euphrofym. 

THE  curious  Subje£b  and  Experiments  of  our.laft 
Converfation  have  engaged  me  to  take  the  fir^ 
Opportunity  of  troubling  you  again  with  my  EnquJri^. 
Vou  have  Incwed  me  liow,  and  in  what  Manner  Air  is 
produced,  and  I  have  been,  lince,  reading  the  Authors 
you  recommended,  which  have  highly  gratified  my 
Curiofity,  and  greatly'  enlarged  my  Underftandin^ ; 
but  feveral  Things  yet  remain  that  I  do  not  thoroughly 
comprehend  ;  and  concerning  which  I  mufl  beg  your 
Solution  of  a  few  Queries  relating  to  this  rur|>rizing 
Body  of  Air.  I  remeniber,  Cleonicus^  you  fonie  Tinifc 
MO  hinted  to  me,  that  the  Wind  was  only  the  Air  in 
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sxr  Tarn  wm  tso  iboit  an  Account  of  b  importint 
a  Savnf^  &3  sbe  Do^jiae  cf*\ViiKi,  to  facisfy  me.  1 
4B9cm.  DBC  aoc  yaa  can  give  mc  a  more  full  amd  pbin 

Cdsfu  Tbc  Sullied  of  Wicd,  tho'  nothii^  more,  ia 
ssesers.  Wsr  oceeiiiiii^  It,  than  ./£r  in  Motim\  is, 
ik  mirify  a  mcA  cviioos.  ioipcrtant,  and  mvAerious 
So&paa.  ad  has  ccfdored  the  moil  learned  Pens  of 
ndoabcbsn  id  accDunt  ior  it,  and  the  greatefl:  poetical 
Gra.iiitf»  t3  facnfae  k.  I  need  not  mention  to  you  the 
ffcar  Benrtir,  yea,  the  abfelute  Keceffity  it  it  of  to  all 
Mjirir''^  :  Air,  without  llotion,  I  have  already  ohftrved 
«a  yoa  ia  as  prrDifinps  as  dagnant  Water,  bodi  equally 
JEksDriccBs,  or  poitaoous  lo  Animals.  The  dreadful 
£2ccb  of  a  aaocicziSeis  Air,  ve  find  in  clofe  Apart* 
wurr^  Pnlcns,  Ships,  cf r.  as  is  fuficienrly  known  by 
liK  happy  i.Stdu  produced  by  Ventilators,  and  other 
Mflchcxis  propoied  for  producing  a  Motion  and  Circulation 
cf  Air*  We  all  End  not  only  Health,  but  Pleafure, 
£xm  erery  ger^Ic  Breeze;  2nd,  with  refpei^  to  the 
Ladies  xa  Part:c;:I;r,  they  have  not  a  FaOiion  more 
feunidji  en  Fhrlct^iphy  than  that  of  the  Fan,  for  pro- 
ducing ia  artir.c:  jI  Wind,  whenever  they  have  Occafion. 

E^p'yrffl  I  rauil  con&fs,  tho*  I  have  been  long  ufed 
to  this  little  Ini^oinicnt,  I  never  confidered  the  Rationale 
mf  ic  before.  I  with  I  could  find  as  much  Philofophy  in 
nuny  other  fenr.ale  Trinkets.  But  now  we  are  upon 
this  Subject,  I  think  I  may  as  well  obferve  to  you,  that 
a  Pair  of  Brllr.vs  ir.zy  be  ranged  under  the  fame  Clafs 
«f  nldiul  Philofophical  Iiiftruments. 

CUtmm  You  have  righdy  obferved,  my  Eupbnfpiei 
the  Conftru&ion  of  the  BdL-ji's  is  truly  philofophical^  as 
are  many  other  domcftic  Implements, '  which  are  little 
confidered  in  that  Light ;  for  when  the  upper  Part  of  the 
Billsws  is  lifted  up,  the  Body  of  the  Air  is  lifted  from 
the  lower  Part,  and  confequcntly,  as  vou  obferve,  a 
Hole  being  made  in  that  Part,  the  Air  will  rufli  in,  and 
fill  the  hollow  Part  of  this  Iniirumcnt  with  Wind ; 
but  when  the  Force  of  the  Hand  is  applied  to  the  upper 
Part,  to  deprefs  it,  it  prclTos  the  internal  Valve  down 
upon  the  Hole,  and  prevents  the  Air  from  returning 
Sfgain  tl^at  Way :  The  Body  of  Air  within  the  Bellows 

it 
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is  forced  to  make  its  Way  thro'  the  narrow  Bore  of 
the  Pipe,  in  a  very  rapid  Manntr,  ai;d,  being  diie&e4 
to  the  Fire,  produces  that  ftrong  Blaft  which,  is  neceflary 
for  begetting,  and  incrcafing  that  iLlement  among  the 
Fewel,   iji  order  to  its  burning  brilkly. 

Euphrof.  This  Implement  Is  of  much  mor^  Conic* 
quence  than  I  ever  imagined.  I  have,  many  a  Time, 
fupinely  fat  blowing  the  Fire,  without  qver.  conftdering 
how,  aixd  in  what.  Manner,  the  Effe<a  W4*  produced  ; 
which  tiovf  affords  me  no  fmaiL  Pleafure  to  unde^ftand  : 
At  the  fame  Time  I  can  difcern  the  Reafon  of  a  Dntw«> 
ing-flove,  by  encreafmg  the  Velocity,  or  Motion  of 
the  Air  upon  the  Fire.  And,  i^idced,  one  WfHild  thuik^ 
our  Cook-maids  had  got  fome  Philofophy  by  InftinA ; 
for  when  the  Fire  has  been  low,  I  have  often  obfervcd 
them  to  fct  the  Poker  upright  before  the  Grate,  and 
ufed  to  wonder  why  they  did  it,  'til]  now  l  pbferve,  it 
divides  the  Draught  of  Air,  and  makes  it  come  in  tw^ 
Streams  upon  the  Fire ;  it  will,  therefore,  have  a  greater 
Force,  and  raife  the  Fire  of  Courfe.     You'll  excufe  ^11 

(hort.Digreffion Pray,  go  on  with  your  Subje^ 

of  more  Importance. 

Cleon.  I  like  your  Remarks  fo  well,. that  I  fiiall  add 
another  of  that  Kind  to  them ;  and  that  i^  chat  tbf 
very  Structure  of  a  Chimney  depends  entirely  upon  die 
Motion  of  the  Air ;  for  the  Fire,  rarifying  tfe^  Air  in 
the  lower  Part  of  the  Chimney,  makes  it  light;er  thin  the 
Air  in  the  Room,  which,  as  it  is  heavier  and  lower, 
will  drive  up  the  lighter  Air  above  the  Fire,  «}o  the  Top 
of  the  Chimney,  and  carry,  by  this  Means,  the  Smoko 
along  with  it :  And  it  is  certain,  if.  a  Chimney  was  well 
made,  according  to  the  Rules  of  Philofophy,  we  ihouki 
not  be  fo  often  molefted  with  that  very  difagreeable  Pha^-9 
nomenon,  a  fmoky  Room,  For  it  is  certain,  if  there  was  ^ 
a  proper  Draught  of  Air  contrived  over  the  Fire  in  the 
Chimney,  it  would  always  be  fuificient  to  carry  the  Smoke 
of  the  Chimney  upwards,  and  overcome  the  Impulfe  of 
the  Air  on  the  Top  of  the  Chimney.---— But  a  fmoky 
Chimney  is  only  one  bad  EfTedt  of  Ignorance,  and  ^ 
general  Contempt  which  the  Vulgar  (hew  to  Philofophy, 

Euphrof.    I  am  fully  convinced,  that  we  fuiFer  many 
Inconveniences  of  ^^ife  for  want  of  being  acquainted  with 

the 
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proper  Means  of  removing  them 


Now  jm 


talk  of  the  Wind,  it  occurs  to  mv  Mind,  that  the  S«j1i 
of  the  Wind -mill  on  yonder  Hill,  nlwap   ftand  2-(hrH 
to  the  Wind  :  1  ha%'e  thought  to  afk  you  the  Realon  of  m 
it  feveral  Times,  but  forgot  jt,  therefore  gWc  tnc  hetvB  ■ 
to  do  it  now, 

Cleon,  You  could  ncvrcf  have  propofcd  it  mart  op- 
portunely, as  the  Wind-mill  i^  a  very  confidcribk  In- 
ftancc  of  the  great  Benefit  Mankind  receives  frtiisi  the 
Motion  of  the  Air,  The  Force  of  the  Air  in  MoiioQ^ 
when  confidered,  fn  a  laiTge  Quantity^  is  vrry  ^rrat  upon 
the  Surface  of  the  Sails ;  if,  thcrefprc,  thoie  SmUs  were 
placed  dirci^ly  before  the  Wind^  the  Forcr  upon  mil  the 
four  Sails  would  be  fo  grcjif,  as  to  blow  down  the  Mill ; 
and  if  the  Sailn  were  turned  (t>  as  lo  be  pldcc4  in  the 
Dire£Hon  of  the  Axis  on  which  they  are  fiscod^  then  the 
Wind,  pafling  on  one  Side  and  the  other,  would  haic 
no  Effc(ft  upon  them  at  all  j  but  ^  '     lJ  obtlqudy^ 

or  Side- ways  to  the  Wind,  thed'-f:i^  n  proiiaeed^ 

I*  e,  the  Mill  lb.nds  firm,  and  the  Wuid  h^s  yet  Powee 
enough  on  the  Sails  to  give  them  a  proper  Motion,  and 
to  produce  Force  enough  for  turning  the  Mtlt-flones  mat 
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Euphrof.  I  can  eafily  fee  it  would  be  endlefs  to  enume* 
rate  all  the  Advantages  of  the  Wind.  The  next  Queftion 
that  I  (hall  trouble  you  with,  is,  Whether  the  Philofophert 
have  ever  yet  been  able  to  afcertain  the  true  Caufe  or 
Caufes  of  the  Wind. 

CUon.  They  have,  to  a  confiderable  Degree  :  But  we. 
muft  diftinguim  Winds  into  three  different  Sorts  ;  i.  The 
common,  inconftant,  or  variable  Winds.  2.  The  Whirl- 
winds, Tcmpefts,  and  Hurricanes.  3.  The  conftant,  or 
ftated  Winds,  ufually  called  the  Trade-^winds^  and,  in 
fome  Parts  of  the  World,  Monfoons  ^  and  the  Reafon  of 
the  laft  of  thefe,  I  muft  firft  give  you  a  ihort,  and  general 
Account  of.  You  muft  know  then,  my  Euphrofyne^  that 
as  the  Earth  revolves  in  its  Axis  from  Weft  to  £aft,  the 
middle  Part  of  the  Earth,  and  confequently  the  Atmq« 
Iphere  over  it,  is  very  much  heated  by  the  Sun,  by  whidi 
Means  it  will  become  more  rarefied  than  other  Parts  re^ 
mote  from  the  Equator^  or  Torrid  Zone ;  on  this  Account 
it  will  be  alfo  lighter  i  the  Air,  therefore,  from  the 
polar  Parts  on  either  Side,  being  heavier,  will  be  con- 
tinually fetting  in  towards  the  Equator^  to  reftore  the 
iSquilibrium  of  the  Atmofphere,  which  conftantly  alters 
by  the  Rarefa£^ion  of  the  Sun.  You  will  from  hence 
eafily  learn,  that  a  Motion  will  be  produced  in  the  At- 
mofphere, from  North  and  South,  towards  the  middle 
Parts  of  the  Earth,  which  would  make  to  us  a  conftant 
North-wind^  and  to  the  People  on  the  other  Side  of  the 
Equator  a  conftant  South  Wind^  if  there  was  nothing  elfe 
intervening. 

Euthrof.  So  far  I  am  capable  of  comprehending  what 
you  (ay  :  I  wifli  what  remains  may  not  be  more  difficult 
than  thi^. 

CUon.  Indeed  it  will  not;  for  you  have  only  farther  to 
confider,  that  the  Parts  under  the  Sun  being  moftly  heated 
and  rarefied,  and  as  the  Earth  turns  Eaftward,  the  Point 
of  greateft  Rarefication  in  the  Air  wilt  be  conftantly 
fhiftmg  towards  the  Weft ;  the  weftern  and  eaftern  Ai^ 
will,  on  both  Sides,  flow  towards  this  Point;  but  as  that 
on  the  Weft  meets  it,  and  the  other  on  the  Eaft  follows 
it,  the  Motion  of  the  weftern  Air  will  be  leflenedt  ^<1 
that  of  the  eaftern  Air  increafed,  and,  therefore,  that  of 
'  the  eaftern  Air  will  prevail  againft  the  Motion  of  the 

weftera 
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wcflem  Air,  nnd  fo  there  would  be  a  conilant  Eafl-Hritilj 
produced  in  Parts  uitdtr^  and  near  the  Efuatsr^  if 
Body  of  the  Atmofphere  wm  to  he  efFedlcd  m  nti 
Dirwflion ;  but  fmcc  the  fcveral  Pnts  thereof  are  «r 
in  two  Dirtftions,  a  Motion  ivill  rcfult  from  thence  1 
twcen  both,  and  confc<jurjitiy  n  Nmrth-^qp  WtnJ  he  pnw 
dviced  on  \ht  Narth-fidc  of  tht  EqtmUr^  ^nd  a  SsMtA^mfl 
Wind  In  the  foLtthcrn  rieniirphtfrc  ^  und  thcfc  Currents 
of  Af rare  what  we  really  find  in  NKarc,  and  ate  cafled 
by  the  Sailors  the  Tr^d^  winds ;  and  on  ymtr  Map  and 
Globes  you  will  gener;jlly  find  thcfc  Parts  fh^ded,  as  f^r 
as  they  arc  fenfible,  whkh  U  j\t.'M\y  jo  Dcgrce:j  on  eictcf 
Sfde  of  the  EquaUr^ 

Eiiphr&f    I  have  often  obfcrved  thofc  fbaded  Parts,  anrf 
the  Arrows  pHced    atnonr  them,    all   pomting  in  one 
Dfre£>ion  ;  which  now  1  plainly  fee  denote  the  Direfiinii  i 
of  the  Wind  ;  for  they  point  N<  E.  in  one  Hcm^fpherc,i 
and  S.  £•  in  the  other.     But  what  i^  the  K 
the  Indhn  Ocean j  and  the  Chimft  Se±s^  Viu> 
Puts,  I  ohferve  thofc  Arrows  (ye  two  by  two  in  dittcrrncj 
Dirciflion*;,  or  poinrifig  towards  contrary  Pans,  with  th* 
Names  of  the  Kalendar  Months  bf  them ;  Prav,  what  iil 
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the  Year.  For  fuch  Sort  oi  Reafons  alio  you  will  ob- 
ferve  the  Arrows  (hew  the  DireiSlion  of  the  Winds,  in 
various  Directions,,  along  the  Coaft  of  Africa^  from  the 
Canary  IJlands  to  the  Cape  if  Good^Hape. 

Eupbrof.  I  can  fee,  from  the  Map^  pretty  well,  the 
Reafon  of  all  that  you  have  faid  ;  but  fhall  better  under- 
ftand  this  Subject  when  I  have  meditated  more  upon  it. 
But,  before  I  lay  aftde  the  Map,  methinks,  I  fee  a 
Reprefentation  of  fomc  Thing  like  a  ConflicSl  of  Winds, 
cfpecially  about  the  Equator^  on  the  wcftcrn  Coaft  of  • 
Africay  and  South' America, 

CUon.  And  fo  it  really  is,  in  Nature  j  for  over  all  thofe 
Parts^  about  the  Times  of  the  Equinox^  when  the  Sun  is 
in  the  Equator^  the  Motion  of  the  two  great  Bodies  of 
the  Atmofphere  clafli  and  interfere,  producing  very  great 
Storms,  Tempefts,  and  Hurricane«^  attended  with  dread- 
ful Rain,  Thunder,  Lightning,  £5V.  of  which  you  will 
find  a  more  particular  Account  in  Books  of  Voyages  over 
thofe  Parts,  which  would  prove  a  very  agreeable  Amufe- 
ment,  were  it  hot  for  the  many  aftefting  Scenes  of  Mifery 
and  Diftrefs  of  the  unhappy  Seamen^  who  have,  as  it  were^ 
been  made  the  Sport  of  thefe  Winds,  and  often  fall  Vic- 
tims to  their  Rage. 

Euphrof  You  make  mc  (hudder  almoft  at  the  Mention 
t)f  them,  which  revives  in  my  Mind  the  Remembrance  of 
that  poetical  Defcription  of  a  Storm  and  Shipwreck  in 
Firgily '  »n  thff  following  pathetic  Lines. 

Then  JS^\m  hurPd  againft  the  Mountain-Jide 

His  quivering  Spear ^^  and  all  th)e  Gcd  apflyd. 

The  raging  IVinds  rUn  thrs'  the  h$ilcnv  JVoundj 

And  dance  aloft  in  Air^  andfkim  along  the  Ground  \ 

When^  fettling  on  the  Sea^  the  Surges  fweep^ 

Raije  liquid  Mountains,  and  difclcfe  the  Deep, 

Scuthy  Eafly  and  fVeJiy  u/ith  mix'd  Confufion  roar^ 

And  roll  the  foaming  Billows  to  the  SSsre^ 

The  Cables  cracky  the  Sailors  fearful  Cries  ^ 

Afcendy  and  fable  Night  involves  the  Skies^.  I 

And  Heaven  itfelfis  ravijh^ d  from  our  Eyes.  j 

Loud  Peals  of  Thunder  from  the  Poles  enfue ; 
TbenfiaflAng  Fires  the  tranfient  Light  renew. 
The  Face,  of  Things  a  frightful  Image  hears  ^ 
^ndfrefent  Death  in  various  Form  appears. 

3  Fierce 
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Ficnc  Borecs  rhivis  againfl  tht  fiying  Saili^ 
jfnd  rtndi  tlr  Sheets  ;  tbt  raging  EiU^ws  rifi^ 
And  msunt  thr  tijftng  Vejfii  ta  thi  SkUs* 
A'jr  can  thi  jhiJring  Oars  fuflaiti  the  BlaWf 
Thi  GisILy  givis  htr  Sid^^  and  turm  her  Prom  % 
imii  thjfe  u-/Urn  iefcending  down  the  Steeps 
UttV  giipitig  lf'ave§  if  hold  the  hmling  Deep. 
Thrt^e  Ship  u;ne  hurry' d  fy  the  fiuthcm  Bhft^ 
Ard  en  the  ff^ret  Shehei  with  Fury  cafi  \ 
Thrii  mere  firrce  Eurus,  in  hti  angry  Af§^d^ 
Diij7->\i  cfi  the  Shallows  of  the  m&uing  Sand^ 
And  in  Alid-GCion  left  them  fn&ord  a-Iand, 
Fmm  Stan  ta  Stern  &ne  ivas  hy  IVavei  a'erkime  ; 
The  irani^lirjg  Fihtfrcm  the  Rudder  tome^ 
if  as  hithl^ng  hurPd  :  The  Ship  thrice  round  v^m  ujl^ 
Tl'i  n  huig\!  at  anee^  and  in  the  Deep  um  hjl  \ 
And  hen  and  there  ah&ve  the  IVavet  were  feen 
Arms^  Pit  hires,  precious  Goods  ^  and  fixating  Men* 
Tl  £  /}iutf'/I  r^Jfel  to  the  Storm  gave  Ifay^ 
And  fuck  d  thro*  Uafei^d  Pknks  the  rufinng  Sea. 
.:;:,    Storms  and  Tcmpcfls  are  but  too  frequent  at 
Sea.     W^  ^  -  -        - 
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Caufes,  will  variodfly  agitate  the  Body  of  Air,  and  pro- 
duce thofc  common  Winds  fo  neceflary  to  the  Well-being 
of  the  whole  prefent  Frame  of  Nature. 


D  I  A  L  0  G  U  E    IV* 

Of  the  Nature  and  Generation  ^  Meteor s* 

Euphrafynti. 
TT  Think  I  know  enough  of  the  Philofophy  of  Windj 
I  from  your  laft  Converfation,  and  what  I  have  read 
imce  upon  that  Subjed.  I  have  perufed  Dr.  HalUfs 
Account  in  particular,  which  gives  me  the  higheft  Satif- 
fa(5tion.  But  the  Seafoh  is  now  drawing  near,  which  will 
prefent  us  with  a  Scene  of  thofe  common  Phaenomena^ 
which  you  Philofophers  call  by  the  Name  of  Meteors  j  but, 
common  as  they  are,  I  have  met  with  fo  little,  relative  to 
an  Explication  of  their  Caufe^,  either  in  common  Con-<> 
verfe,  or  in  my  general  Courfe  pf  Reading,  that  I  know 
as  vet  but  little  of  that  AfFair,  and  therefore  I  muft  now 
deure  your  Aififtance  for  my  underftanding  it  in  this 
Refpedt. 

Cleon.  'Till  very  lately,  Philofophy  has  not  been  the 
Subje<Sl  of  Converfation,  and  it  is  but  rarely  fo  now.  Po-^ 
litics,  and  pleafurable  Subjeds  ingrofs  the,  general  Atten-^ 
tion  of  Mankind,  and  trivial  Romances  take  up  but  too 
much  of  our  Reading-leifure  ;  our  animal  Senfations  muft 
be  flrft  gratified  at  all  Events :  Dreis  and  Equipage  are 
of  too  high  a  Confequence  to  be  negledlied  ;  and,  if  after 
all,  we  can  find  a  little  Time  for  mental  Difquifitions^ 
and  Refearches,  Philofophy  is  fometimes  permitted  to 
bring  them  up  in  the  Rear.  We  hear  the  Winds  blow, 
we  fee  the  Vapours  rife,  and  obferve  the  Clouds  driven 
about  in  the  Air  ;  the  defcending  Showers  of  Rain  often 
alarm  us ;  Frofts  and  Snow  make '  Us  fhudder  at  the 
Change  of  Seafons,  and  the  awful  Phaenomena  of  Thunder 
and  Lightning  feldom  fail  to  raife  our  Admiration  of  the 
Wonders  of  Omnipotent  Power  in  the  upper  Regions  of 
the  Air  ;  but  after  they  ceafe,  and  the  Air  becomes  ferene 
and  calm,^  our  Amazement  cea(es,  and  we  become  fo  fat 

Vol.  I.  •       T  be- 
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be: aimed  in  our  own  Minds  as  fcarcely  to  be  difturbed  a 
Moment  about  the  Caufe  or  Reafon  of  fuch  wonderfyl 
Appearances;  as  if  it  was  only  the Philofophers  Bulinefi 
to  be  acquainted  with  the  Caufes  of  natural  Things,  or, 
that  every  reafonablc  Man  was  not  concerned  to  regard 
she  fVwks  of  the  Lsrd^  er  esjijldir  the  Opirati&m  tf  bh 
Hands,  But  thcfe  Reflexions  avail  but  little  with  the 
jnconfideratc  Part  of  Mankind  ;  your  Emulation  is  of  the 
nobkft  Sort  i  you  not  only  fee  and  hear  in  the  Animal 
Way^  but  raihnally  enquire  into  the  Reafon  and  Caufes* 
of  thofe  Phenomena  which  Arike  the  Senfes^  of  which 
.  thofe  we  call  MeU&rs  are  the  principal. 

Euphr&f.  Pray,  fpend  no  more  Time  in  complimmtlng 
me,  but  tell  me  how  I  am  to  proceed  in  my  Enqutne^, 
or  take  your  own  Method  to  explain  the  fei*eral  Subje^ 
of  our  prefent  Converfation ;  for  a  natural  Method  is  a 
great  Matter  in  fuch  Cafes. 

CUcn.  'Tis  true^  Method  is  a  principal  Thing,  a1]  the 

^Logicians  agree  j  and  therefore,  in   the  fir  ft  HJace,  the 

Vapours  arifmg  from  the  Earth  and  Oceana,  by  the  Heat 

of  the  Sun,  and  the  mternal  Warmth  of  the  Earth,  arc 

the  Subjc<3s  of  our  prefent  Enquiry, 

Euphrsf  You  have  already  explained  to  me,  in  t  great 
Meaiure,  the  phyfical  Caufe  of  the  Afccnt  of  Vapours  in 
a  former  Conference ;  which,  if  I  remember  rit^ht,  you 
faid  confined  in  a  repulfive  Force  between  the  Farts  of 
Matter,  by  which,  fuch  as  were  feparated  from  the  Sur- 
faces of  humid  and  other  Kind  of  Bodies,  were  repelled, 
and  driven  up  into  the  Air  in  the  Form  of  Fepovrs, 

CUm,  Your  Memory  renders  you  an  excellent  PupiL 
That  is  certainly  the  firfl  Step  Nature  takes  in  forming 
Vapours,  And  now  we  niuft  confider  the  fccond,  vi%* 
The  Reafon  of  their  rifing  into  the  Air  to  the  Height 
they  do.  This  is  owing  to  the  Vapour  being  lighter,  in 
an  equal  Bulk,  than  the  Air  ;  and  you  will  fin  J  no  Dif- 
ficulty in  Conceiving,  that  a  lighter  Body  muft  neceffarily 
rife  in  a  heavier  one  ;  as  a  Piece  of  Cork,  placed  at  the 
Bottom  of  a  Vefld  of  Water,  and  there  left  toitfelf,  will 
rife  to  the  Top  immediate! v,  by  Reafon  of  the  fuperior 
Weight  and  Denfity  of  the  Water  :  But  this,  hovrcvcr, 
I  0iaJ)  explain  to  you  nnore  fully,  when  wt  come  lo  Uic 
Principles  of  llydrojlatlij* 
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Euphr^f.  If  the  Vapour  be  Bulk  for  Bulk  lighter 
than  Air,  I  know  it  mutt  neceflarily  rife  in  it,  and  I  fee 
it  every  Day  confirmed  by  natural  Experience ;  but  I 
fhould  not  have  thought  thus,  fmce  I  can  fo  plainly  fee 
the  Vapour,  but  the  Air  is  fo  fine  that  I  cannot  fee  it 
at  all,  and  therefore  I  ihould  have  thought  that  had 
been  the  lighteft. 

Cleon.  You  think  as  moft  People  do ;  but  you  fee 
from  hence,  how  neceflary  it  is  to  have  our  vulgar 
Thoughts  correfted,  and  to  have  the  Art  of  Thinking, 
and  Reafoning  right.  Philofophy  is  natural  Logic  ;  by  it 
we  are  convinced,  that  the  refpedive  Weights  of  Boaies 
do  not  depend  on  their  Vifibility.  The  Fifh,  in  the  Ele* 
ixient  of  Water,  fee  no  more  the  Parts  of  Water  than 
we  do  thofe  of  Air ;  but  the  Buoy,  and  other  Objefts 
floating  on  the  Surface,  are  ftill  the  Objects  of  their 
Sight,  in  the  fame  Manner  as  Vapours  and  Clouds  are 
of  ours. 

EupbroJ.  Well,  I  am  almoft  aihamed  of  my  Igno* 
ranee.  But  you  know,  CUonicus^  every  one  muft  have 
Time  to  learn.  But  fince  the  Vapours  being  lighter 
muft  rife  in  the  Air,  why  do  they  not  for  ever  keep 
rifmg,  and  fo,  by  Degrees,  get  out  of  our  Sight,  and  be 
diifipat£d  quite  away  ? 

Cleon^  To  underftand  the  Reafon  of  this,  you  will 
recolleft,  that  I  told  you  the  Denfity  and  Weight  of 
the  Air  was  every  where  variable,  being  greateft  of  all 
at  the  Surface  of  the  Earth,  and  decreafing  gradually, 
upwards ;  therefore,  tho'  the  Air  near  the  Earth  oe. 
heavier  than  the  Vapour ;  yet,  as  its  Gravity  continually 
decreafes,  it  "^^^ill,  at  length,  become  lighter  than  Va- 
pour in  its  upper  Parts,  and  in  one  particular  RegioA 
between,  it  will  be  equally  heavy  with  the  Vapours 
themfelves  ;  whence  it  muft  follow,  that  the  Vapours 
will  rife  from  the  Surface  of  the  Earth  to  this  Part  of 
the  Atmofphere ;  and  fince  all  the  Air  above  is  lighter^ 
they  cannot  poffibly,  rife  higher  ;  here  therefore  they  will 
remain  in  Equilibrio  with  the  Air,  and  appear  under  the 
Form,  and  take  upon  them  the  Denomination  of 
Clouds.  The  Clouds,  thus  produced,  are  feldoih 
quiefcent,  or  without  Motion,  more  or  lefs.    As   the 

T  2  Air 
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Air  becomes  varioufly  agitated,  the  Clouds  arc  carritd 
about  an  J  drivto  to  and  fro  therein, 

Eiiphfiif.  I  Teem,  by  what  you  have  faid,  to  have  a 
tolerable  Noiiun  oi"  the  Matter:  But,  pray,  whenct 
conits  it  to  p.^iV,  that  the  Clouds,  in  thofc  upper  Rccrions 
of  the  A  if,  h  ive  thofc  very  different  Afpcils  and  Pofi- 
tion-:,  ionK'tlrnc^  i  ifing  high  in  the  Air,  ranged  in  Form 
o\  acrij]  Mnuncains,  and  variegated  with  beautiful  Co- 
lours uf  Lr(;ht  ;  :it  other  Times,  they,  feemingly,  ap- 
pru.icU  much  nearer  to  us,  and  appear  with  horrid 
Afpcct.^,  black  v.ud  lowering, 

C/rifli  The  gi:ncral  Caufe  of  thcfe  A|>pcarances  arifcs 
from  the  diUcrent  Weight  of  the  Air  at  different  Times; 
were  the  Weight  of  the  Air  to  continue  aJways  the  fame, 
the  ClouJs  would  always  be  feen  at  the  fame  Height  j 
but  many  Ci^ufcii  concurring  to  alter  the  Gravity  of  the 
Air,  ovlt  TA:y  particular  Place,  if  it  bt comes  greater, 
the  CicjhJ^  \Kul  rife  higher,  and  one  Senes  of  Cloudf 
■ibovc  aiiuthcr,  rcflufting  the  Light  6f  the  Sun  above, 
cr  below  ihL-  Horizon,  which  paints  the  delightful 
'    "       " ■    "   now  men- 
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Ckon,  It  h  done  by  means  of  an  halffecond  Ptndulum^ 
and  a  Flafli  of  Lightening. ' 

Euphrof.  Of  Lightening,  do  you  fay  !  Dear  mc,  I 
am  fo  terrified  at  the  Appearance  of  Lightening,  that  I 
can  fcarce  ftiew  my  Face  to  the  Clouds,  how  then  can 
I  meafure  the  Height  of  them  ? 

Cleon.  You  are  like  the  People  going  to  Italy^  who 
would  fain  get  thither,  without  afcending  the  Alps. 
If  you  would  be  a  Philofopher,  you  muft  have  Courage 
enough  to  face  the  Artillery  of  a  Cloud.  However,  to  be 
ferious,  I  am  far  from  infinuating,  that  there  is  no 
Danger  from  a  Fla/h  of  Lightening ;  we  have  but  too 
many  afFefting  Inftances  of  the  contrary  ;  but  as,  on 
the  one  Hand,  there  is  no  Occafion  to  be  fool-hardy 
in  gazing  on  the  opening  Cloud ;  fo,  on  the  other,  it 
would  difcover  too  great  a  Pufillanimity  to  fliut  our 
JEyes  againft  every  Flafh  of  Lightening. 

Euphrof.  Well,  then,  you  may  truft  me  for  Courage 
in  this  Refpeft;  but  what  Skill  does  it  require  to 
manage  the  Pendulum  ? 

Cleon.     Little  Skill,  Time,  or  Labour  is  here  required. 

The  Method  is  thus  : You   fee  this  Pendulum  is 

nothing  more  than  a  Ball,  fufpended  by  this  String, 
which  when  I  hang  it  upon  a  Pin,  it  will  move,  or 
vibrate  about  it,  as  you  here  fce.-r— It  is  made  juft 
9  Inches  and  eight  Tenths  of  an  Inch  long,  that  it 
may  vibrate  in  half  a  Second  Qf  Time  :  The  Pendulum, 
thus  fufpended,  you  take  in  your  Hand,  and  hold  it 
on  one  Side,  ready  to  let  go,  when  you  fee  the  Flafh, 
which  you  are  fuppofed  to  be  waiting  for. — ^The  Moment 
it  lightens,  you  let  go  the  Pendulum,  and  tell  the 
Number  of  Vibrations  that  happen  between  that  Time 
and    the   Moment   you    hear  the  Stroke  of  Thunder. 

■ And  thus  you  have  meafured  the  Time  which 

the  Sound  takes  up  in  coming  from  the  Cloud  to  the 
Ear. 

Euphrof.  All  this  is  nothing  more  than  what  I  can 
cafily  perform.  But  how  am  I,  from  thence,  to  under- 
ftand  the  Diftance,    or  Height  of  the  Cloud  ? 

Cleon.  Very  eafily  ;  for  it  is  well  known,  from  a 
Multitude  of  Experiments  that  have  been  made,  that 
the  Velocity  of  Sound  is  uniformly  at  the  Rate  of  114a 

T  3  Feet 
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Feet  per  Second  \  therefore,  in  Half  a  Second  it  moves 
571  Feet,  and  confequently^  if  you  multiply  this  Num- 
ber 571,  hv  the  Nurnber  of  Half-fecondsj  which  arc 
made  ktULCJi  the  Flafli  and  the  Stroke,  that  will  exprefs 
the  Nuniber  of  Feet  in  the  Hiight  of  the  Cloud,  if  it 
be  ijeady  over  voiir  Head  5  or  its  Dtflanu  frofn  you  in 
any  other  Situation  \  and  in  this  Manner  you  will  con- 
t  Jiiie  mc  a  Turing  the  Diftancc  of  the  Cloud  all  the  Time 
it  15  p^ijTine  Tom  the  Zenith  to  the  Horizon;  and,  by 
that  Means  J  become  acquainted  with  the  Extent  of  the 
viiihlL^  Heinitphere  of  the  Clouds, 

Eiiphsf  Such  a  Pradicc  as  this  will  afFord  me  as 
much  l^l^afure  as  fuch  Kind  of  Weather  will  admit  of* 
1  in  ten  J  Lu  take  the  firit  Opportunity  for  this  Purpofe ; 
but  I  ihvAl  tyke  care  to  have  you  prefcnt,    as  well  for 

Coin  pan  y    ai^   Afiiftance.-^ But,   for   the    prefent,  I 

nuiit  ]KnttL'd  in  my  Queries:  Pleafej  therefore,  to  Jet 
me  know,  in  the  next  Place,  what  are  the  general 
Caufcs  iii  Rabi^  Hmi^  Smw^  Frsfls^  ^f- 

Cif'.u.  In  thefc  Particulars  I  will  give  you  all  the 
Saiis faction   I  can.     The  general  Caufc  of  Rain  i$,  as  I 
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can  never  be  fuppofed  to  fteer  clear  of  Extremes ;  but 
I  obferve,  you  mentioned  the  Hand  of  Providence  in  the 
Cafe,  which  gives  an  eafy  Solution  of  this,  otherwifc, 
wonderful  Event. 

Cleon.  There  is  no  other  Way  of  accounting  for  fuch 
an  Oeconomy  in  the  Clouds*  ouch  a  juft  and  neceflary 
Diftillation,    and  -  Diftribution    of  Waters,    from    the 

frand  Alembic  of  the  Atmofphere,  could  never  proceed 
ut  from  the  Superintendence,  Wifdom,  and  Dirediion, 
of  that  omnipotent  Chymift,  in  whofe  Hand  are  all 
the  fecondary  Powers  of  Nature,  to  vary  their  Ope- 
rations as  he  fees  confiftent  with  the  general  Good  of 
the  whole. 

Euphrof,  I  am  fatisfied  of  the  Truth  of  what  you 
have  obferved  ;  but  may  we  not  reckon  the  Winds  another 
general  Caufe  of  Rain,  by  driving  the  Clouds  together, 
and  forcing  them  to  coaiefce,  condenfe,  and  become 
heavier,  and  therefore  to  fall  in  Rain  ? 

Cleon.  Moft  afluredly:  You  have  expreiTed  this 
Matter  as  well  as  any  Philofopher  could  have  done. 
Thofe  Winds  that  blow  from  the  Ocean,  as  the  South 
and  Weft-winds^  bring  large  Recruits  of  Vapours  to  die 
Clouds,  and  therefore  are  more  inclined  to  produce  Rain 
than  others  which  come  off  the  Land,  as  the  North  and 
North" Ea/l'WindSy  which  generally  difperfe  the  Vapours, 
and  blow  the  Clouds  away ;  as  is  thus  elegantly  exprefled 
by  Ovid. 

Fierce  BoresisftieSy 
To  puff'  away  the  Clouds j  and  purge  the  Skies  : 
Serenely  while  be  blowSj  the  Vapours  driven, 
Difcover  Heaven  to  Earth,  and  Earth  to  Heav'n. 

Dryd.  Ovid. 
The  fame  Poet  very  philofophically  introduces   the 
South-wind,  as  bringing  Fogs,  Mifts,  and  .Rain  upon 
the  Earth. 

The  South-wind  Night  and  Horror  brings j 
And  Fogs  are  Jhaken  from  his  flaggy  Wings, 
From  his  divided  Beard  two  Streams  he  pours , 
His  Head  and  rheumy  Eyes  diftil  in  Showers  : 
JVitb  Rain  his  Robe  and  heavy  Mantle  floWy 
And  lazy  Mifts  are  lowering  on  his  Brow. 

DRyD.  Ovid, 

T4 
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Euphrof.  You  have  pretty  well  fatisfied  mc,  as  to 
Wind  and  Rain  ;  but  how  do  you  account  for  Fogs  and 
Mifts,  which  oftentimes  fo  far  obfcure  the  Body  of 
the  A^mofphere,  that  we  can  fcarcely  fee  any  Thing  at 
a  Diftance  from  us  ? 

CUon.  Every  Sort  of  Vapour  of  this  Kind^  that 
goes  under  the  Name  of  Fogs  and  Mifts,  is  only  a 
denfer  Kind  of  Vapour,  which  is  too  heavy  to  be 
immediately  raifed  up  into  the  Air.  The  Condenfation 
of  this  Vapour  is  either  owing  to  a  greater  Degree  of 
Warmth  in  the  Surface  of  the  Earth  and  Water,  which 
throws  it  off  in  a  greater  Proportion  than  common,  and 
fafter  than  it  can  rife  through  the  Atmofphere ;  or  el(e, 
to  the  Want  of  a  fufficient  Degree  of  Hearnn  the  Atr 
mofphere  to  attenuate  thofe  Vapours,  and  increafe  their 
Elafticity,  and  confequently  their  Rarity :  For  Want 
of  thefe  Qualities  they  are  detained  in  the  lower  Part  of 
the  Atmofphere  in  large  and  op^e  Particles,  vifible 
themfelves  to  the  Eyej^  but  preventing  Vifion  of  other 
Objefts  through  them. 

Euphrof.  The  Cafe  then,  I  conceive,  is  fomewhat 
analogous  to  One's  Breath  in  a  cold  Morning,  which 
then,  I  can  plainly  perceive  ;  whereas,  in  a  warmer 
Air,  the  Particles  of  One's  Breath  become  invifible, 
and  therefore,  infenfibly  fly  ofl^,  and  mix  with  the  Air. 
In  like  Manner,  as  I  have  often  feen,  after  a  foggy 
Morning,  and  the  Sun  has  afcended  high  enough  to 
warm  the  Atmofphere  with  its  Beams,  the  Miit,  or 
Fog  has  been,  by  Degrees,  diflblved,  and  difpelled  in 
the  Form  of  Clouds ;  or,  at  other  Times,  totally 
vanifhed  away.  Agreeable  to  which,  I  remember  the 
following  Verfes  of  Milton. 

Te  Mtfts  and  Exhalations^  thai  now  rife^ 
From  Hill  orjleamy  Lake^  dujky  and  grey^ 
^Till  the  Sun  paint  your  fleecy  Skirts  with  Gold: 
Either  to  deck  with  Clouds  th*  uncolour*d  Sky^ 
Or  wet  the  thirjly  Earth  with  falling  Shon^rs. 

Milton's  PAn^i^^s  Lrft, 
You  have  fatisfied  my  Guriofity  with  regard  to  Fog^ 
and  Mifls;  but  how  am  I  to  underftand  the  Reafon  of 
that  Phaenomenon  which  we  ufually  call  a  Hoar-Froflf 
I  know  it  proceeds  from  Cold ;  but  /hould  be  glaq  tq 
know  the  Manner  how, 
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CUon.  Cold  IS  only  a  comparative  Term,  and  fignifi^ 
nothing  more  than  that  lefs  Degree  of  Heat,  which  we 
ufually  call  a  moderate  Warmth.  Now  it  is  well  known, 
that  many  Bodies  will  liquify  with  one  Degree  of  Heat, 
and  become  fixed  with  another:  This  is  the  Cafe  of 
all  Mftalsy  SaltSy  Otis,  IVatery  iffc.  With  one  Degree  of 
Warmth,  Water  will  appear  in  a  fluid  State;  with  a 
lefs  Degree,  the  Particles  will  be  found  to  be  fixed, 
congealed,  or  (as  we  ufually  term  it)  frozen.  Thus  the 
Vapours,  in  a  warm  Air,  are  in  a  fluid  State,  and  when 
condenfed  by  the  Coldnefs  of  the  Evening,  and  defcend, 
they  adhere  to  the  Piles  of  Grafs  in  the  liquid  Form  of 
pearly  Drops,  which,  in  that  Cafe,  we  commonly  call 
Dew  ;  but  thefe  very  Particles  in  a  colder  Air  will  be 
fixed,  and  while  they  are  floating  in  the  Air,  they  make 
what  is  called  a  Rimy^Fog,  or  frozen  Mift.  When  thefe 
Particles  defcend,  they  fall  upon  the  Grafs,  and  the 
Twigs  of  Shrubs  and  Trees,  and  make  a  beautiful  In- 
cruftation,  which  is  called  a  Hoar^  or  White-Frofly  in 
Contradiftinftion  to  another  Sort,  which  is  called  the 
Bltick'FroJl,  only  becaufe  it  does  not  appear  white; 
and  this  Black-Ftoft  differs  from  the  other  in  nothinp^ 
more  than  this,  that  it  is  not  attended  with  a  Mift 
or  Fog, 

Euphrof,  The  Account  you  have  given  oi  fteexingy 
in  the  Parts  of  Water,  feems,  to  me,  very  natural ;  but 
how  am  I  to  underftand  the  Manner  of  thofe  Particles 
becoming  fixed,  which  I  think  you  have  not  fufliciently 
explained  ? 

Cleon,  It  is  certain;  from  Experience,  that  Fluidity 
in  the  Parts  of  moft  Bodies  is  promoted  (I  will  not  fay 
occafioned)  by  Heat  j  and  Fixity  (or  freezing  in  Water) 
is  the  EfFeft  of  Cold,  or  a  lefs  Degree  of  Heat :  But 
to  defcribe  the  Mode  of  Action,  or  Procefs  of  Nature 
in  this  Refpcift,  I  will  not  pretend  to,;  for  what  I  fhould 
naturally  think  was  likely  to  account  for  freezing  is 
inconfiftent  with  another  Phaenomenon  of  that  Affair, 
vi%.  that  all  thefe  Bodies,  in  a  fixed  State,  have  a  larger 
Pulk  than  in  a  fluid  one.  This  Wateri  iet  to  freezing 
in  a  cylindric  Vefl'el,  will  be  congealed  into  a  larger 
Bulk  of  Ice,  which  is  nothing  but  Water  fixed.  On 
tl)e  other  Hai^d,   a  fixe4  Metal,    as   Lead^    Tiny    lsfc\ 

Whei; 
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when  melted,  or  liquified,  runs  into  a  lefier  Space,  or 
becomes  of  a  lek  Bulk.  Thefe.  Appearances  make  it 
fomewhat  difficult  to  account  for  the  Nature  of  freezing, 
cr  Congealation,  fo  perfedlly  as  one  might  wiih ;  and 
therefore  you  will  excufe  my  faying  any  Thing  oaoie 
than  1  know  upon  this  Subjed. 

Euphrof.  Very  readily,  dear  Ck^nicus ;  it  is  certainly 
over- doing  the  Thing,  to  load  any  Theory  with  Con- 
jeflures  ;  nor  was  I  ever  fond  of  any  Hypothetical  Rea- 
soning,   tho'  I   fhould  prefer  your  Opinion,  if  I  chofe 

to  be  inftruftcd  in  that  fuperficial  Way. '- — I  am  glad 

you  have  put  me  into  fo  good  a  Way  of  thinking  about 
this  cold,  but  very  curious  Subjc^,  which  is  fo  ele* 
gantly  defcribed  by  the  late  ingenious  Dr.  Bronm^  ia 
the  following  Lines. 

Whenjlormy  Wintir^  from  tbefrozin  N&rtb^ 
Borne  on  his  icy  Chariot  y  ijfues  forth ^ 
The  hlafled  Groves  their  verdant  Pride  refign^ 
And  IVateriy  hardened  into  Cry/ial^  Jhine : 
Sharp  blows  the  Rigour  of  the  piercing  fFinds^ 
And  the  broad  Floods  as  with  a  Breajl^plate^  Uwds: 
£v*n  the  proud  Seas  forget  in  Tides  to  roU^ 
Beneath  the  freezing  of  the  northern  P^le ; 
There  Waves  on  Waves  in  f olid  Mount ainf  rife^ 
And  Alps  of  Ice  invade  the  wondering  Skies  ; 
But  if  warm  Winds  a  warmer  Air  refimre^ 
Andfofter  Breexis  bring  a  genial  Shiw*r^ 
The  genial  Shower  revives  the  chearful  Plaim^ 
And  the  huge  Hills  fow  down  into  the  Main* 

Broomb, 
Cleon.  The  Do£lor  ha3  exprefled  the  Thing  very 
elegantly  ;  and,  at  your  Leifure,  you  may  confult 
Mr.  Thomfons  poetical  Philofophy  at  large,  on  this 
Head,  in  his  Winter  Seafon ;  and  the  next  Opportunity 
that  ofFers  I  fhall  take  to  e^cplsun  the  Nature  of  othe? 
J4ctcor3  to  yoq. 
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DIALOGUE    V. 

^he  Nature  and  Generation  of  Meteors,  continued. 
0/Snow,  Hail,  Lightening,  Thunder, 
Aurora  Borealis,  &c. 

Eupbrofyne. 

SINCE  our  laft  Interview,  the  Weather,  having 
been  very  cold,  gave  me  an  Opportunity  of  obfer- 
ving,  more  particularly,  the  various  Phaenomena  of  free- 
zing, whiqh  you  then  explained  to  me ;  and  among  other 
Things,  the  Fleaks  of  Snow  very  much  entertained  me 
as  they  fell  on  the  Leads  before  the  Window.  Thefe  I 
viewed  with  a  magnifying  Glafs,  and  thought  I  perceived 
fomethingvery  beautiful  and  regular  in  their  Form.  Pray, 
what  Account  do  the  Philoibphers  give  of  this  ftriking 
Phnenomenon  we  call  Snow  ? 

CUon.  It  is  a  Subjeft  every  Way  worthy  of  your 
Speculation,  and  one  of  the  moA  curious  Produ£lions  of 
Nature.  This  has  been  already  intimated  to  you  by 
your  Glafs,  and  will  be  farther  evident,  when  you  view 
them  thro'  a  larger  Magnifier.     The  Philofophy  of  Snow^ 

in  ftiort,  is  this. The  Particles  of  all  Salts  have 

3  natural  Difpofition  to  run  together,  and  conditute 
fome  particular,  or  fpecial  Form ;  and  as  thofe  Particles 
are  originally,  and,  in  themfelves,  tranfparent,  and  clear 
as  Glafs,  or  Cryftal,  this  natural  Adtion  of  (booting 
into  thofe  peculiar  Forms  is  what  they  call  Crvstali- 
ZATioN  ;  and  the  Particles  fo  combined  and  configurated 
are  called  the  Cryitals  of  fuch  and  fuch  Salts,  or  Metals* 
On  this  head  we  (hall  be  much  larger  hereafter  j  it  is  fuf- 
(icient,  at  prefent,  that  you  confider  Water  as  an  infipid, 
fluid  Salt ;  and  that  in  the  upper  Region  of  the  Air,  where 
the  Parts  of  nitrous  Salts  abound,  this  Difpofition  to  free- 
zing or  Congealation,  is  very  great  in  the  W inter- feafons, 
when  the  Atmofphere  is  much  lefs  heated  by  the  Sun's 
Rays :  The  Aqueous  ParticUsj  therefore,  mixing  with 
7y^//r^,  immediately  (hoot  into  CryftaUy  and  form  the 
priginal  Parts  of  Snow^  whofe  Figure  is  truly  wonderful. 
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as  being  ftriSly  mathematical  ;  for  from  one  Point,  as  a 
Center,  they  irradiate  into  fix  different,  but  very  beau- 
tiful Parts,  more  or  lefs  connefted,  and  variegated  with 
'an  Appearance  of  a  vegetable  Form,  or  Nature.  Thefc 
fnowy  Cryftals,  being  of  this  hexagonal  and  ramous 
Form,  makes  them  apt  to  hitch  into^  and  hanz  upoa 
one  another,  *till  they  make  a  Body  too  heavy  to  be  fup- 
ported  by  the  Air,  and  then  they  defcend  in  the  Form  of 
Flakes  of  SnoWy  which  are  fmaller  or  larger,  according 
to  the  Degree  of  Cold  which  forms  them  :  And  if  you 
examine  one  of  thofe  Flakes  of  Snpw  by  your  Glafs, 
you  will  plainly  fee  the  Truth  of  what  I  have  now  men^ 
ttoned,  vi%.  that  they  are  only  a  Collection  of  a  great 
Number  *  of  thofe  original,  regular  Cryftals.  Thefc 
being  of  a  large  Bulk,  in  refpedt  of  their  Weight,  make 
them  defcend  with  a  gentle  and  irregular  Motion  thro* 
the  Air  ;  fo  that  a  Shower  of  Snow,  tho'  common  with 
us,  and  therefore  not  fo  much  regarded,  is,  in  itfjplf, 
a  mod  beautiful  Thing,  and  is  looked  upon  by  tb^ 
Natives  of  fouthern  Climes,  on  their  Arrival  here,  as 
the  moil  extraordinary  and  amazing  Phsnomenon  of 
Nature, 

Ettphrof  What  you  now  obferve,  I  know  to  be  Fa<5l ; 
having  been  in  Company  with  a  Creole  Lady,  juft  ar- 
rived in  England  from  Jamaica^  a  Country,  where  Snow 
and  Ice  have  been  heard  of,  but  were  never  fcen;  I 
fhall  never  forget  how  it  afFciSled  her  Mind,  when  flie 
firft  faw  this  new  Wonder  of  defcending  S(iow«  It  was 
a  confiderable  Time  before  {he  could  fpeak  a  Word, 
ftanding,  as  it  were,  in  filent  Amazement  for  feveral 
Minutes ;  nor  could  (he  be  prevailed  upon  to  turn  her 
Eyes  from  this  unufual  Sight,  for  more  than  half  ai) 
Hour,  'till  her  Attention  to  this  Phsenompnon  had 
greatly  impaired  her  Health  by  taking  a  very  great  Cold« 

and  other  Illnefs   that   followed  : And  when   (ho 

was  (hewn  a  Piece  of  Ice,  (he  could  not  conceive  how 
\\,  was  poffible  for  Water  to  be  transformed  into  fuch 
wet,  and  flippery  Ghfs,  as  (he  called  it»  One  may  fee^ 
by  thefe  Inftances,  how  little  Mankind  ar^  apt  to  bq 
affected  by  the  moft  wonderful  Operations  of  Nature, 
%vhcn  they  become  the  cpmmon  Subjeft  pf  Qur  gcnfes.-^ 


f^i 
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But,  pray,  CUonicus,  have  you  any  Experiments  by  which 
you  can  illuftratc  this  Doctrine  of  Snow  ? 

CJeon.     Yes  j  and  a  very  curious  one,,  which  is  thus : 

1  take  this  tall  Phial  of  Jqua-fortis,  and  fet  it  by 

the  Fire,  'till  it  is  warm  ; then  I  put  in  it  Filings 

of  pure   Silver  ;    a  few  at  a  Time,  and  you  fee,  they 

prefently  diflblve  with  a  briflc  Ebullition  : At  length, 

you  fee  the  Silver  diffolvc  very  flowly,  which  is  a  Sign, 
that  the  Fluid  has  taken  up  as  much  as  is  necefTary  for 
our  Purpofe. 

Eupbrof.  All  this  I  obferve  with  the  greatcft  Pleafurc. 
But,  pray,  let  me  afk  you  one  Thing,  by  the  Way  : 
What  is  that  Copper-coloured  Fume  that  arifes  at  the 
Mouth  of  the  Phial,  every  Time  you  put  in  the  Silver  ? 

CUon.  That  is  a  fort  of  Arfenic^  evaporating  as  the 
Silver  diflblves,  and  it  is  the  ftr«»ngeft  Poifon  in  Nature  j 
but  of  this  I  ihall  give  a  more  particular  Account,  when 

we  fpeak  of  the  Nature  of  Metals. 1  wipe  the  Phial 

clean,   and  place  this  Solution  of  Silver  in  a  cold  Place 

in  the  Window  ; it  foon  becomes  clear  and  tran- 

fparent :— — as  it   cools,    the   Silver   Particles,     like 

thofe   of  Water,    will  (hoot  into   Cryftals  j  and 

feveral  of  thefe  running  together  will  form  a  Flake  of 
Silver  Snow,  and  vifibiy  defcend,  thro'  the  Fluid,  to 
the  Bottom  of  the  Phial.  It  is  only  your  waiting  a  little 
while,  and  you  will  perceive  it  very  evidently, 

Euphrof.  I  (hall  wait  with  Pleafure  for  this  extraordi- 
nary Sight. The  Solution  is  quite  clear,  and  almoft 

cold. If  I  am  not   miftaken,    I   think  I  faw   fome 

Thing   like   a   Flake  defcend  : — 1  fee  two,  three, 

and  more,  very  plainly  defcend,   one  after  another: 

They  now  defcend  fo  very  faft,  as  perfeftly  to  reprefent 
a  Shower  of  Silver  Snow.  Thofe  Flakes  of  Snow 

lie  one  upon  another  at  the  Bottom  of  the   Phial  like 

real  Snow   upon  the  Ground.- —I   think   this    one 

of  the  fineft  Experiments  I  ever  faw  with  my  Eyes  I 

Cleon.  It  IS  certainly  foj  and  if  you  take  out  your 
Glafs,  and  view  thofe  Cryftals,  as  they  lie  at  the  Bot- 
tom, you  will  obferve  the  fame  Geometrical  Form  in 
them,  as  you  did  in  Aqueous  Snow.  I  could  contrive 
this  Experiment  to  be  ftill  much  more  fenfible,  but  it 
would  take  up  too  much  of  our  Time  at  prefent. 
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Euphrof,  What  you  have  fhewn  me  is  very  fufficient  \ 
The  natural  and  artificial  Snow  have  fo  cxad  a  Re(efn« 
blance,  that  my  Glafs  will  not  difcover  any  Difference. 
I  fee  the  fame  regular  Ramifications  in  one  as  in  the 
other;  and,  pray,  how  long  will  this  Silver  Snow  re- 
main at  the  Bottom  without  difiblving  ? 

CUon.  *Till  the  Weather  becomes  warmer.  For  while 
it  remains  cold,  thefe  Cryftals  will  not  be  refolved, 
even  though  you  pour  off  the  fluid  Part,  and  keep 
them  dry  in  the  Phial. 

Euphrof.  Well,  it  is  all  very  wonderful.  —  And  when 
I  confider  the  Earth  covered  with  Snow,  and  the  Houfes 
cloathed  therewith,  and  the  Trees  bending  under  the 
Weight  of  it,  the  bleak  Scene  reminds  me  of  another 
Defcription  of  Dr.  Broome^  which  is  very  poetical,  in 
thefe  Lines. 

He  from  aerial  Treafures  dnvnwards  pours^ 
Sheets  of  unfully*d  Snow  in  lucid  Showers ; 
Flake  after  Flake,  thro*  Jir,  thi ck-wav*  ring  flies f 
'Till  one  vafl  Jhining'Wafte  all  Nature  lies. 
Then  the  proud  Hills  a  firgin  ff^itenefs  jhed ; 
A  dazzling  Brightnefs  glitters  from  the  Mead: 
The  hoary  Trees  reflect  a  Silver  Show^ 
And  Groves  beneath  the  lovely  Burden  bow. 

Broome. 
Cleon.    To  this  I  may  add  another  Defcription  of  the 
fame  Nature,  from  Homer,  tranflated  by  Mr.  Pope^  as 
follows. 

As  when  high  Jove  his  Jharp  Artillery  forms^ 
And  opes  his  cloudy  Magazine  of  Storms  \ 
In  Jr  inter* s  bleak  uncomfortable  Rain, 
Afnowy  inundation  hides  the  Plain  : 
Hejrnis  the  fflndsj  and  bids  the  Skies  tofleef^ 
Then  pours  theflent  Tempefl,  thick  and  deep  : 
Andfirft  the  mountain  Tops  are  covered  o*er ; 
Then  the  green  Fields,  and  then  thejandy  Shore  : 
Bent  with  the  IVeight  the  nodding  tvoods  are  feen. 
And  one  bright  IVaJie  hides  all  the  Works  of  Men  : 
The  circling  Seas  vlone  abforhing  all. 
Drink  the  diffolving  Fleeces  as  they  fall. 

Pope's  Iliad, 
fiefides  a  good  deal  more,  of  this  Kind^  which  you  will 

find 
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And  in  Tbomfon^s  SeafonSj  and  other  Pieces  of  philofophi-* 
cal  Poetry. 

Euphrof,  I  fear  I  have  almoft  tired  you  on  this  Subjefl 
of  Snow  i  but  you  are  yet  to  acquaint  me  with  the 
Nature  of  Hail.  I  prefume  I  ihall  not  be  fo  tedious  to 
you  on  that  Head* 

Cleon,  The  Confideration  of  Hail  may  be  difpatched 
in  a  few  Words,  For  you  are  to  confider,  that  it  feldom 
or  never  hails  but  when  the  Air  is  heavy,  and  the  Va- 
pours afcend  to  a  great  Height  in  it,  which  is  moftly  the 
Cafe  in  Summer-time,  when  Storms  and  Hajl  are  much 
more  frequent  than  in  Winter.  In  the  higher  Regions 
of  the  Air,  the  Cold  is  much  more  intenfe,  and  therefore, 
it  is  prefumcd,  a  much  greater  Quantity  of  Nitre  is 
there  to  be  found;  this  caufes  a  more  immediate  and 
ftronger  Congealation  of  the  aqueous  ParticUsy  and  binds 
them  firmly  into  a  Body  of  Ice  of  various  Magnitudes, 
or  Sizes,  according  to  the  Degrees  of  Cold.  Thefe 
becoming  confiderably  heavy  defcend  from  thofe  Heights 
with  great  Rapidity,  in  the  Form  of  a  Shower  of  Hail^ 
and  when  the  Hail^ftones  are  very  large,  they  ftrike 
with  a  very  great  Force,  as  we  very  often  experience  to 
our  Coft. 

Euphrof,  This  I  well  know ;  as  it  was  not  long 
before  your  Return  from  College,  that  all  our  Windows 
were  broke  bvr  an  eaftern  Storm  of  Hail ;  and  I  remem- 
ber one  of  thofe  Hail-ftoncs  were  more  than  half  an  Inch 
in  Diameter;  and  further  I  obfervcd,  thofe  large  Hail- 
flones  were  not  near  a  round  Figure,  but  oblong,  and 
flattilh.  Pray,  how  do  you  account  for  the  Form  and 
Size  of  Hail-ftones  ? 

Cleon,  There  is  fonlething  difficult  in  the  Theory  of 
Hail ;  'tis  not  eafy  to  conceive,  how  fuch  large  Bodies 
fhould  be  inftantly  formed,  for  they  can  increafe,  in 
Bulk,  but  very  little  in  the  Time  of  their  Defcent ; 
however,  it  is  owing  to  the  general  Principle  of  freezing, 
after  the  fame  Manner  as  we  fee  Cryftals  of  Copper  are 
inftantly  formed  in  Solutions  of  that  Metal,  with  a 
requifite  Degree  of  Cold.  Then,  as  to  their  Figure, 
we  know  ftilllefs  the  Reafon,  as  there  feems  to  be  nothing 
regular  in  it,  unlefs  foniething  of  a  conical  Form.     We 

may 
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may  fuppofe  it  is  principally  owing  to  its  Motion  in  the 
Air  while  forming. 

Euphrof.  Pray,  what  are  the  largeft  Sizes  of  Hail- 
ftones  that  have  been  obfervcd  ? 

Clean.  I  have  never  feen  any  myfelf  exceeding  \  of 
an  Inch  in  Diameter;  but  I  have  been  frequently  infor* 

med  of  others  much  larger. — • A  Lady  particularly 

told  me,  that  ihe  faw  a  Hail-ftorm  abroad,  where  many 

of  the  Stones  were  as  large  as  a  Seville  Orange. And 

a  Gentleman  alTured  me,  that  he  faw  Hail-ftones  fall  as 
large  as  common  Turnips,  and  fomewhat  of  the  fame 
Form  ;  feveral  of  which  he  meafured  j  one  of  which  was 
full  eleven  Inches  round.  Thefe  are  the  largeft  Sizes 
I  have  ever  met  with  in  my  Enquiries. 

Euphrof,  Such  Storms  of  Hail,  I  fhould  think,  were 
very  formidable,  and  muft  produce  ftill  more  direful 
£f{e£ls  than  thofe  defcribed  by  Garth  in  thefe  Lines. 

Thus  when  fame  Storm  its  Crfjial  ^arry  rends ^ 

And  Jove  in  rattling  Showers  of  Ice  defcends  5 

While  down  his  wounded^ides  frejh  Torrents  JloWj  > 

Garth, 


Mount  Athos  Jhakes  the  Fore/is  on  his  BroWj 
IVhile  down  his  wounded  Sides  freJh  Torrents 
And  Leaves  and  Limbs  of  Trees  o'er-fpread  the  Vale  beltw. 


And  again  VirgiL 

As  when  thick  Hail  comes  rati* ling  in  the  Windy 

The  Plowman^  Pajfenger^  and  laboring  Hind^ 

For  Shelter  to  the  neighbouring  Coverts  fly^ 

Or  hous^dy  or  fafe  in  hollow  Caverns  lie  ; 

But  that  o'er-blown^  when  Heavn  above  themfmilesy 

Return  to  Travel j  and  renew  their  Toils.  > 

Dryd.  Virgil. 

And  laftly,  my  favVite  Author  on  this  Subjed  : 
He  from  loofe  Vapour  s^  with  an  icy  Chain^ 
Binds  the  round  Hail^  and  moulds  the  hardened  Rain  : 
Thejiony  Tempeji^  with  a  rujhing  Soundy 
Beats  the  firm  Glebe  ^  refulting  from  the  Ground  i 
Swiftly  it  falls y  and  as  it  falls  invades 
The  rtfing  Herby  or  breaks  thefpreading  Blades ; 
While  infant  Flowers  that  rais*d  their  blooming  Heads y 
Crvjlid  by  its  Fury^  fink  into  their  Beds. 

Brooms. 
The  Courfe  of  our  Enquiries  leads  me  next  to  afk  your 

Opinion  concerning  Lightening  and  Thundbr. 


ANb  LADY'S  PHILOSOPflY.      289 

^  Clecn.  With  refpe£l  to  thefe  fiery  Meteors^  as  they 
are  commonly  called,  I  ihall  give  you  the  bed  Account 
of  them  that  I  can  learn  from  Sir  Ifaac  Newtony  who 
alone  has  reafbned  juftly  concerning  the  Nature  of  Fire 
in  general.  From  him  we  learn,  that,  when  by  the 
conftant  Heat  of  the  Sun,  in  the  Summer  Tixe,  great 
Quantities  of  Exhalations  from  fulphureous  and  other 
combuftible  Matters  are  raifed  into  the  upper  Regions  of 
the  Air,  and  thefe  meeting  and  mixing  with  the  Nitre, 
an  Incalefccnce  will  immediately  enfue,  and  oftentimes 
real  lAccenfion,  or  Produflion  of  Flame;  and  this,  if  it 
happens  in  the  Evening,  or  Night-Time,  is  what  is 
vulgvly  called  Lightning,  if  it  happens  in  any  one 
particular  Part  of  the  Heavens  only :  But  when  the 
Atmofphere  is  more  generally  replete  with  thefe  com- 
buftible Exhalations,  they  make  a  more  general  Confla- 
gration, and  burn  with  one  continued  Flame  ;  illumi- 
nating all  that  Part  of  the  Heavens  in  a  moft  tremendous 
Manner  to  thofe  who  have  not  been  ufed  to  fee  or  think 
about  fuch  Things.  This  the  Philofophers  call  the 
Aurora  Borealhy  i.  t.  the  Northern  Lights.  But,  indeed^ 
there  feldom  a  Summer  pafTes,  but  more  or  lefs  of 
this  Kind  may  be  obferyed  about  the  Time  of  Autumn, 
not  only  in  the  northern,  but  in  any  other  Part  of  the 
Heavens. 

Euphrof.  Pray,  Cleontcusy  what  kind  of  Experiments 
have  you  to  illuftrate  this  wonderful  Phaenomenon  of 
fiery  Meteors  ? 

Cleon,,  Many  of  different  Kinds ;  fotne  of -which  you 
may  eafily  fee  tried,  without  being  fbocked  at  the  Effed  ^ 

for  Inftance  j You  fee,  I  take  the  red-hot  Poker, 

and  dropping  a  few  Corns  of  Gun-powder  on  it,  they 
immediately  take  Fire,  and  fiafh  like  Lightning;  for 
Gun-powder  is  nothing  but  Sulphur,  Nitre,  and  Coal 
mixt  together.  The  Coal  prefently  takes  Fire  by  the 
fmalleft  Spark,  by  which  the  Sulphur  and  Nitre  are 
melted,  and  burft  into  FJame,  juft  as  tlicy  do  in  the 
Heavens. 

Euphref.  Well !  this  I  like  to  fee.  I  am  not  fearful 
at  fuch  imall  Explofions.  What  other  Experiments  q( 
this  Kind  can  you  Ihew  me  with  Safety  t 

Vol.  L  y 
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Cleofi.     Several,  one  of  which  is  thus : You  CdcV 

I  take  this  large  Florence  Flafk,  and  put  into  it  a  fmall 
Quantity  of  Oil  of  Vitriol,  with  four  Times  its  Quantity 
of  Water,  which  will  produce  a  confiderable  Heat^  as 
you  will  find  by  applying  your  Hand  to  the  Glafs> 

Then  I  mix  with  it  a  few  Steel-filings  ; upon  this, 

you  fee  an  Ebullition,  and  a  white  Vapour  arifc. 

in   the  next  Place,    I   apply  a   Candle  to  the   ifluing 

Vapour,  and  it  immediately  takes  Fire,  with  a  brieht 

Fulmination,  or  Flafh- like  Lightning. In  thelaft 

Place,,  by  applying  the  Candle  fcveral  Times^  you  fee 
the  like  Corufcathnsj  and  fometimcs  the  Flame  nlfs  the 
Body  of  the  Glafs,  where  it  circulates  about,  and  ap-. 
pears  like  an  Aurora  BorealU  in  Miniature.— —And 
thus,  you  fee,  how  far  we  can  imitate  Nature  by  Art  j 
and  that  in  the  moft  terrible  and  tremendous  of  all  her 
Works:  Such  Subjcfts  as  thefe  afford  the  fublimeft 
Themes,  not  only  to  the  Philofopher,  but  alfo  to  the 
Divine,  and  the  Poet.  The  Philofopher  inveftigates 
the  Nature  of  the  Thing  j  the  Theologift  fhews  its 
important  Ufe  in  the  CEconomy  of  Providence;  and 
the  Poet  renders  it  ftill  more  ftriking  by  the  Force  of 
Expreflion  and  Dcfcription.  An  Infiance  of  this  we 
have  from  Lucan, 

Such^  while  Earth  trembles^  and  Heav*n  thunders  hud. 
Darts  the  fwift  Lightning  from  the  renAng  Cloud  i 
Fierce  thro'  the  Day  it  breaks^  and  in  its  Flight 
^e  dreadful  Bbjl  ccnfounds  the  Gazef^s  Sight  i 
Reft/ilifi  in  its  Courfe  delights  to  rove^ 
jtnd  cleaves  the  Temples  of  its  Majler  Jove  \ 
Alike  where  e^er  it  pajfes  or  returns^ 
With  efual  Rage  the  fell  De/iroyer  bums  -^ 
Then  with  a  fvhirl^  full  in  its  Strength^  retiref^ 
And  recoiled s  the  Force  of  all  itsfcatter'd  Fires. 

R'0WB*3  LuCANv 
Another  Inftance  we  have  from  the  Iliad. 

As  when  by  Lightnings  Jove'j  atherial  Ptufr 
For et els  the  rattling  Hail  or  weighty  Shoufr^ 
Or  fends  f oft  Snows  to  whiten  all  the  Sh^re^ 
Or  bids  the  brazen  Tt^oat  of  War  to  roar  \ 
By  Fits^  one  Flajh  fucceeds  as  one  expires^ 
And  Heaven  fames  thick  with  momentary  Fires. 

Pope's  Iliad. 
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Euphnf.  Thefe  are  very  beautiful  Imitations^  indeed  ; 
and  fince  you  have  recommended  Mr.  Tbomfon*s  Seafins^ 
I  rememlier  a  Pafikge  there,  as  much  to  the  Purpofe 
bn  the  Jurora  Borealisy  which  he  thus  very  poetically 
dbfcribes. 

Oft  in  this  SeafoHy  fsient  from  the  Northj 
A  Blaze  of  Meteors  Jhoots  j  eh/weeping  firjt 
The  lower  Skiesj  they  allot  onte  converge 
High  to  the  Crown  of  Hemfn^  tind  aUat  once; 
Relapfing  quici^  as  quickly  reafcend^ 
And  mix  and  thwart^  extinguijh  and  renew^ 
All  Mther  courfing  in  a  Maze  of  Light. 

From  Look  to  Look  contagious  thro*  the  Croud 
The  Pannic  iruns^  and  into  wond'rous  Shapes 
,  Th*  Appearance  throws :  Armies^  in  meet  Arrays 
Thronged  with  aerial  Spears  and  Steeds  of  Fire ; 
'TtU  the  long  Lines  of  full  extended  War^ 
In  bleeding  Fight  comms^d^  the  fanguine  Flood 
iRolls  a  broad  Slaughter  dV  the  Plains  of  Heaven. 

Thoms.  Seasons; 
But  to  bring  up  the  Rear  of  thefe  dire  Phenomena,  let 
Thunder  next  employ  our  Attention.     Pray^  what  is  the 
Nature  and  Caufe  of  that  ? 

Cleon.  Thunder,  properly  fpeakinc;,  is  neither  a 
Phaenomenon,  nor  a  Meteor,  as  it  connfts  altogether  iti 
Souhd ;  for  you  are  to  know,'  that  when  the  combuftible 
Matters  in  the  Heavens  take  Fire,  or  kindle  into  a  Flame, 
if  there  be  no  Refiftance^  they  only  explode,  or  flafh 
9way  without  any  Thing  more  than  the  Phaenomenon  of 
Ligntening,  which  is  generally  the  Cafe  of  a  rare  and 
unconfined  Air,  as  we  often  fee  in  the  autumnal  Evenings  ; 
but  the  Cafe  is  far  otherwife,  when  thefe  fermenting 
Matters  are  contained  in  the  denfe  Body  of  a  Cloud.  The 
greatt  Refiftance  which  they  meet  with,  in  this  Cafe,  oc«- 
ctfions  an  equal  Power  of  re-a£lion,  which  is  fpent  wholly 
on  the  Body  of  the  Cloud  and  ambient  Air;  which  Air^ 
by  this  Means,  having  its  Vibrations  excited  in  thehigheft 
Degree,  dccafions  thofe  very  loud  Reports  from  the  uppct 
Regions,  afid  expanding  over  all  the  inferior  Parts  of  thd 
Atmofphere^  propagate  thofe  awful  Sounds,  which  we 
call  Thunder  ;  for  Sound,  you  muft  know  hj  the  Way, 
ctofifts  only  in  the  pulfive  Motion  of  the  Air,  which  I 

U  2         -  fliall 
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/hall  more  Rilly  explain  to  you,  when  I  come  to  fpeak  of 
the  more  pleafing  Modulations  of  this  Medium,  producing 
the  more  agreeable  Notes,  which  make  Harmony  an4 
Mufic. 

Euptn-of,  I  cannot  tell  which  will  entertain  me  moft. 
The  loud  Voice  of  Thunder  fo  ftrangely  affeds  the 
Powers  of  my  Mind,  as  to  be  agreeable  and  terrible  at 
the  fame  Time  ;  and  you  fee,  I  am  a  Devotee  to  Mufic, 
by  my  confhmt  Application  to  the  Pradice  and  Study  of 
it;  and  I  mud  fay  this  for  myfelf,  that,  if  I  have  any 
Ingenuity,  it  lies  principally  in  my  Fingers  £ads«  I  flull 
long  for  a  Le£lure  on  Muhc ;  but,  at  prefent,  pray,  go 
on  with  your  celiftial  Thoraugb-bafs. 

Clean,  To  tell  you  the  plain  Truth,  tho*  I  am  a  young 
Man,  I  am  yet  an  old-fafliioned  Philofopher,  and  cannot 
help  thinking,  that  Sir  I/aac  Ntivton*s  Method  of  ex- 
plaining the  Caufes  of  thefe  great  Efledb  is  much  prefer- 
able to  any  new  Hypothefis  of  the  Moderns.  He  tells  us, 
in  his  Treatife  of  Optics,  that  Lightening  in  the  Hea- 
vens, is  analogous  to  the  flaOiing  of  G un- powder,  uncon- 
fined,  and  that  Thunder  is  a  fimilar  EfFedl  to  the  Report 
of  a  Gun  from  the  Powder  kindled,  but  confined  in  the 
Barrel ;  and  to  thofe  other  chymical  Explofions,  from 
what  they  call  Puhis  &  Aurum  Fulminans^  which  are 
Powders ;  fuch  as,  when  laid  upon  the  Point  of  a  Knife, 
and  held  over  a  .lighted  Candle,  explode  with  a  vay 
fudden  and  loud  Report ;  which  Sort  of  Experiments  are 
So  ihocking,  that  I  fhall  not  terrify  you  with  them. 

Eupbrof.  I  (hall  take  your  Wordt  Clemdcus^  for  that, 
as  I  am  not  fond  of  feeing  any  Thing  that  is  ihocking  arid 
terrible ;  and  fo  afiedled  is  my  Mii^with  the  Thoughts 
of  Thunder,  that,  when  any  Thing  of  that  Kind  is  likely 
to  happen,  I  generally  get  into  a  Corner,  as  it  were  to 
avoid  the  Blow.  I  had  much  rather  read  the  Ddcription 
of  it  in  the  Poet ;  and  it  even  makes  me  fliudder  then,  as 
in  the  following  Lines  of  Dr.  Bro§mi, 

Mean  Time,  from  ev'ty  Region  of  the  Skf^    • 
Red  burning  Bohs  in  forty  Vengeance  fiy  : 
Dreadfully  bright  o*er  Seas  and  Earth  they  glare^ 
And  Durjii  of  Thundir  rend  th*  emumber*d  Air  j 
At  once  the  Thunders  oftV  Almigbty  foundy 
Heav'n  ktvorsy  defcend  the  Floods^  and  rods  the  Grotmd. 

Broome. 
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But  more  particularly  the  Defcription  of  a  Thunder •ftorm 
by  Mr.  Thomfony  in  the  following  Lines. 

How  chan^d  the  Seem  !  in  hiazing  Height  cfN^oftf 

The  San^  opprefs^d^  is  plunged  in  tbickeji  Gloom. 

Still  Horror  reignsy  a  dreary  Twilight  round 

Ofjiruggling  Night  and  Day  malignant  mx^d. 

far  to  the  hot  Mquator  crouding  fajl^ 

Where^  highly  tariff  d^,  thejielding  Air 

Admits  their  Stream^  incejfant  Vapours  roll^ 

Amazing  Clouds  on  Clouds  continual  heaped ; 

Or  whirr d  iempejluous  by  the  gujly  JVind^ 

Orjilent  hrne  along,  heavy  and/low, 

With  the  big  Stores  of  flreaming  Qceans  charged. 

Mean  Time^  amid  theji  upper  Seasj  condensed 

Around  the  cold  aerial  Mountain  s  BroWy 

And  by  confining  Wings  together  dajh^d^ 

The  Thunder  holds  his  black  tremendous  Throne ; 

From  CUud  to  Cloud  the  rending  Lightnings  rage  j 

*77//,  in  the  furious  Elemental  War 

Dijfolv'd,  the  whole  precipitated  Mafs 

Unbroken  Floods  and  folid  Torrents  pours. 

Thoms.  Seasons. 
I  recolledt  at  prefent.  but  one  Thing  more  to  enquire 
abouty  relative  to  thefe  Subje<Sls,  and  that  is  what  has 
often  filled  me  with  the  greateft  Horror;  I  mean^  what 
is  ufually  called  a  Thunder  Bolt.  Pray,  what  is  your 
Opinion  of  that  ? 

Cleon.  This  is  an  Affair  of  the  moft  foTemn  Confidera- 
tion,  and  muft  certainly  fill  every  refleding  Mind  with 
Horror,  when  we  confider  the  many  dreadful  Effeds  that 
are  often  produced  by  it :  Inftant  IJeath  is  the  immediate 

f)ffe£l  of  its  Stroke  \n  Animals. ^The  ftrongeft  Trees 

are  rent  and  torn  afunder. — The  fineft  Buildings  at  once 
demoliflied,  and  the  hardeft  Metals  in  a  Moment  diflblved. 
f— ^Such  are  the  Effe^  of  the  ereateft  and  moft  for- 
midable Powers  in  Nature.  The  Subftance  of  thefe  Bolts 
confifts  of  a  compad  and  undifTolved  Body  of  ignited 
Matter,  which  has  not  tinte  to  explode  in  the  Air,  but  is 
darted  with  the  Velocity  of  Light  itfelf,  to  the  Objefts 
on  the  Surface  of  the  Earth,  which  it  ftrikes  with  an 
«#  inconceivable  and  irrefiftible  Force,  deftroying  the  Na- 
ture and  Texture  of  every  Thing  that  (bnds  in  its  Way 

U3  N<X 
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Not  only  our  Hiftories,  but  even  our  Memories  retiin  but 
too  many  Inftances  of  thefe  difmal  EiFeds.  We  may  cdv* 
fider  the  Matter  of  Lightning  in  three  different  States  j 
the  Firft  is,  that,  in  which  it  only  explodes,  and  flafhes 
away  without  any  Force  to  do  Harm ;  the  Second  is^ 
when  it  explodes  with  greater  Force  and  Denlity;  the 
EflFe^ls  of  this  are  oftentimes  too  fenfible  at  a  Diftance, 
firiking  the  unhappy  Spe^atbr  with  Blindnefs,  and  letting 
Fire  to  Stacts  of  Com,  Houfes,  iic.  The  Third  State 
is  that  of  the  Thunder-bolt ;  but  I  have  faid  enough  on 
this  Head.  We  (hall  take  the  next  Opportunity  to'con- 
fider  the  Nature  of  EU^city  \  a  Subjed  nearly  allied  tq 
this,  but  whole  Phaenomena  and  £fie£b  are  more  inno« 
pent,  and  much  more  entertaining. 


DIALOGUE    VL 

On  the  Nature,  Phaenomena,  and  Expciimepts  of 
Electricity, 

EuphrofjfUi. 
^T* OU  very  agreeably  concluded  our  laft  Converiktion 

X  by  promifing  to  give  an  Account  of  the  Nature  <^ 
£le<^ricity,  which  you  then  told  me  had  fome  |ldation  to 
the  Nature  of  Lightning  and  Thunder* 

"  Clean.  I  did  ;  and  you  may  now  e'xpeft  as  much  on  tha^ 
Subject  as  I  know  of  the  Matter  myfelf,  whidi,  to  fay 
£he  Truth,  is  not  a  great  deal.  However,  its  Relation  to 
Lightning  and  Thunder  is  obvious,  and  confifb  in  the 
following  Particulars,  i.  It  confifts  of  a  fine  etberial 
Matter,  which,  when  fufficiently  condenfed,  appean  in 
fhe  Form  of  Fire,  and  fuch  is  the  Cafe'  of  the  Matter  of 
{lightning.  2.  In  a  State  of  Condenfatiori,  this  dedrica! 
Matter,  like  that  of  Lightning,  is  ftron^y  elaftic  and 
explofive.'  3.  It  will  produce,  when  fufficiently  denfe^ 
the  EffeSs  (imilar  to  thofe  of  Lightning,  in  burning,  and 
fetting  Fire  to  other  Bodies.  4.  It  prepuces,  in  the  Ex- 
plofion,  a  very  fenfible  Report,'  which  may  be  efteemed  a 
kind  of  Thunder  in  Miniature.  5!  The  Effed  of  fuch 
an  Explofion  is  very  fenfible,  and  fomctimes  very  great  ori 
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tke  animal  Syftem ;  fo  as  to  produce,  not  only  Uneafinels 
and  Pain  to  a  great  Degree ;  but  even  to  inflict  Death 
it&lf  ^  for  not  only  Birds  and  fmaller  Animals,  but  Man 
himfelf  has  fallen  a  Viftim  to  its  Force.  6.  The  Ve- 
locity of  eledrical  Matter  is  like  that  of  Lightning,  al- 
moft  inftantaneous,  and  probably  the  fame  with  that  of 
Light  itfelf. 

Eupbrof.  Thefc  are  wonderful  Properties  of  Matter 
indeed  I     Pray,  how  came  they  at  firft  to  be  difcovered  ? 

CUon.  The  Properties  of  Eleftricity,  like  moft  other 
Things,  received  a  gradual  Difcovcry  and  Improvement ; 
and  it  is  now  become  almoft  a  Science.  It  has  been 
always  obferved,  that  Amber,  Jett,  Sealing-wax,  Glafs, 
and  other  elaftic  and  polilbed  Bodies,  would, upon  rubbing, 
attract  and  repel  light  Bodies,  as  Hairs,  Feathers,  Down, 
.Duft,  isfc.  and  as  this  Property  was  moft  confpicuous  in 
Amber,  which  in  Gruk  is  called  EUSlron ;  therefore  this 
peculiar  Power  of  that  Body  was  called  EUSfricity. 

Eupbrof.  I  fuppofe,  but  little  of  this  Affair  was  known 
till  lately:  How  far,  prav,  might  the  Knowledge  of  the 
Ancients  extend  in  this  Particular  ? 

Cleon,  It  was  fcarce  any  Thing  more  than  a  few  en* 
tertaining  Experiments;  for  by  rubbing  the  Pieces  of 
Amber,  Sealing-wax,  (^c*  they  would  often  innocently 
amufe  themfeives  with  the  AttratStion  and  Repulfion  t>{ 
light  Bodies  of  different  Kinds  and  Forms;  fome  of 
which  I  (hall  ihew  you  for  your  prefent  Entertainment. 
-  ■  Thus,  you  fee,  this  Piece  of  Atnbcr  in  the  Head 
of  my  Cane,  when  gently  rub'd  by  my  Glove,  it  attraiS^s 
the  Hairs,  the  Feathers,  and  thefe  fmall  Pieces  of  Leaf- 
Gold. ^I  rub  this  Tube  of  Glafs  in  the  fame  Manner^ 

and  it  attrafts  thofe  Objedts  ftill  more  ftrongly. 

Euphrof.  Well !  this  is  very  pretty  indeed  ;  but  I  ob- 
ferve,  they  are  not  only  attracted,  but  fbon  afterward 
repelled  from  the  Tube.  Pray,  Clconuusy  how  is  that  to 
be  accounted  for  ? 

CUoH.  Why  truly,  my  Etiphrofyne^  this  is  a  kind  of 
$ccult  Philofophy :  However,  you  muft  underftand,  that, 
upon  rubbing  of  the 'Tube,  there  is  a  Motion  produced 
of  this  Electric  i£thcr  from  the  Parts  round  about  it 
towards  the  Tube,  or  Piece  of  Amber ;  and  thefe  fine 
{^articles,  in  their  Way,  lay  hold  of  thofe  light  JQodics^ 

V  ^  and 
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and  carry  them  with  themfelves  to  the  Tube ;  fo  that»  ui 
reality,  though  this  Appearance  feems  in  ttfelf  an  Attnic* 
lion,  it  is  really  produced  by  the  Impulfe  of  thefe  tAit^ 
real  Particles ;  and  when  thefe  light  Bodies  have  touched 
the  Tube,  and  become  themfelves  pofleiTed  of  the  elcAric 
Matter  to  a  proper  Degree,  they  then  fly  off,  and,  in  this 
Cafe,  may  be  properly  faid  to  be  repelled  by  the  Tube. 

Eupbrof  But,  pray,  Cleonicusj  can  you,  by  any  Ex- 
periments, (hew  me  this  Matter  of  Eleftricityj  for 
otherwife  it  is  talking  to  me  in  the  Dark  ? 

Cleon.  Yes ;  come  with  me  into  this  dark  Room,  and 
then  you  will  view  it  in  its  proper  Light. — 

Ettpbrof  ^Well !    it  is  dark  enough  fuxc.— -What 

am  I  to  ^  here  ? 

Clean.  You  will  now  fee  in  the  Dark  v4iat  you  could 
not  before  perceive  in  the  Light.-^Irub  the  Tube  with 
a  Piece  of  oil'd  Silk,  and  you  fee  the  Sparks  of  Fire«— * 
I  rub  it  ftill  more  briflcly,  and  you  fee  the  Sparks  changed 
into  Flaihes; — ^Flaihes  many  Inches  in  Length,  and 
very  much  refembling  the  forked  Lightning  of  die  Skies. 

Eupbrof.  I  do;  and  it  is  amazing,  as' well  as  very 
entertaining  to  behold. — I  not  only  iee  but  hear  it  like- 
wife.  What  is  it  I  hear  like  the  Crackling  of  a  green 
Leaf  in  the  Fire  ? 

Cleon.  The  crackling  Noife  you  hear  is  occafioned 
thus  :  After  I  have  given  a  briik  Stroke  downward  upon 
the  Tube,  I  carry  my  Hand  quick  along  by  the  Side  of 
it,  upwards,  at  a  fmall  Diftance;  by  this  Means  the 
eledric  Matter  is  condenfed  between  the  Hand  and  the 
Tube,  in  the  feveral  Parts  of  it,  which  occafions  the 
fmall  fucceffive  Explofions,  or  Snappings,  which  you 
hear. 

Eupbrof.  Well!  thefe  Corufcations  and  Explofions 
are  very  lurprizing  indeed ;  I  could  never  have  thought 
t)iere  were  fuch  Powers  in  Nature,  had  you  not  con- 
vinced me  of  them  by  Experiment, — and  is  it  this  Fire 
that  I  now  fee,  that  fetches  and  carries  thofe  light  Bodies 
to  and  from  the  Tube  ? 

CleoH*  It  is  in  the  light  Room  the  invifible  Agent  that 
produces  thefe  Effeds.  At  prefent  we  fhall  leave  our 
dark  Apartment  to  explain  another  Property.— —You 
o^ferve,  my  Eupbrefyne^   that  when  the  Piece  of  Leaf. 

Gold^ 
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Gold,  or  downy  Feather,  is  once  repelled  from  the  Tube, 
I  purfue  it  with  the  Tube,  and  conftantly  keep  repelling 
of  it  5  nor,  if  the  Tube  be  ftrongly  excited,  will  it  come 
to  it  again,  till  it  has  touched  fome  other  Body. 

Euphref.  'Tis  pleafant  enough  to  fee  how  you  perfecute 
the  Feather.  It  feems  to  endeavour  to  avoid  the  Tube 
by  every  Method  of  Flight,  but  how  do  you  account  for 
the  Reafon  of  this  odd  and  comical  Appearance  ? 

Clean,  Thefe  Bodies  in  contact  with  the  Tube  are  filled 
with  the  ele&ic  Virtue,  which,  as  I  faid  before,  as  foon 
as  they  have  received  to  a  fufficient  Degree,  will  be 
repelled,  and  will  be  continually  repelled  fo  long  as  they 
are  over-charged  with  this  electrical  Matter ;  for  we  fhall 
always  find  by  Experience,  that,  when  any  two  Bodies 
are  pofleiSbd  with  one  and  the  fame  Power,  whether  of 
Ele^ricitVy  Magnetifm,  or  Gravity,  they  will  conflantly 
repel  each  other ;  but  when  one  of  thofe  Bodies  comes  to 
touch  another,  not  fo  replete  with  this  Virtue,  it  will 
impart  the  Surplus  of  its  EleAricity  to  that  other  Body, 
and  be  reduced  again  to  its  original  State ;  and  hence  the 
Reafon  why  they  fly  fo  quickly  backward  and  forward 
between  the  Tube  and  the  Table.  Since  as  faft  as  they 
receive  it  at  one,  they  difcharge  it  at  the  other. 

Eupbrof.  I  know  not  whether  I  underfbnd  you  per- 
fe£lly.  Do  you  mean,  that  Bodies  in  general  are  pof- 
fefled  of  a  certain  Quantity  of  this  Force,  and  that  they 
receive  more  by  the  excited  I'ube,  and  by  that  Means 
become  repelled ;  and  that  when  fuch  a  Body  touches 
another  that  is  not  eledrified,  it  lofes  all  that  is  over  and 
above  its  natural  Quantity,  and  then  is  liable  to  be 
attraded  again  ? 

CUon,  That  is  the  very  Cafe,  fo  far  as  I  have  hitherto 
proceeded ;  but  one  Thing  mare  is  to  be  obferved^  that 
Bodies  will  be  liable  to  be  repelled,  not  only  when  they 
have  too  much,  but  alfo  when  they  have  too  little  of  the 
eledrical  Matter;  and  further,  that  fome  Bodies  will 
fill  others  with  a  greater  Quantity  of  Eledricity  than 
they  naturally  have,  in  which  Cafe  they  are  faid  tOile£friJy 
them  pojhivily ;  and  other  Bodies  are  found,  that,  when 
excited  by  rubbing,  will  difpoffefs  fuch  as  touch  them  of 
^  Part  of  what  they  naturally  contain,  and  thefe  are  then  , 
faid  to  be  eU^rified  negatively. 
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Euphrof.  This  pofitivc  and  negative  Dodrine  of  EIec« 
tricity  is  fomething  fo  new  to  me,  and  the  Subjed  of 
EkS^icity  fuch  as  I  am  fo  little  acquainted  with,  that  I 
fcarcely  know  what  to  make  of  it,  or  how  to  faihion  my 
Intelleds  for  underftanding  it,  I  muft  beg  your  Affiftance 
in  this  Cafe,  if  poffible,  by  Experiments. 

CUdn.  That  I  Iball  do  very  readily.  Now  obferve,  I 
tye  a  fine  Feather  to  a  Thread  of  Silk,  and  eledrify  it 
with  the  Tube  very  ftrongly.— — It  is  now  conftantly 
repelled  by  the  Tube,  you  fee. — I  now  takie  the  Stick  oif 
Sealing-wax,  and  excite  it,  and  upon  applying  it  to  the 
Feather,  it  immediately  attra&s  it. — So  likewife  the  Piece 
of  Leaf-Gold  is  conftantly  repelled  by  the  glaft  Tube^— « 
But  you  obferve,  it  is  immediately  attraded  by  the 
excited  Wax.  In  fhort,  every  Thing  repelled  by  Glafs 
js  attra&ed  by  Sealing-wax,  Amber,  Jett,  and  fuch  like 
Bodies  \  and  as  thefe  confift  for  the  moft  Part  of  refinovs 
Subftances,  it  occafions  the  two-fold  Diftindion  ef  a 
ujinous  and  vitreous  EU^hridty.  But  upon  a  more  nice 
Confkderation  of  this  AiFair  bv  the  Modems,  it  is  found, 
that  Glafs  eleArifies  Bodies  ny  adding  to  their  natural 
Quantity,  and  other  Bodies  by  diminifhing  it,  therefore  we 
have  now  the  newDiftindion  of  GZ^i/}  elearifying^^'titfi^, 
and  refinnis  Bodies  mgativily.  Some  other  Experiments 
will  tend  to  illuftrate  this  Affair  more  fully.  But  before 
we  come  to  them,  I  muft  obferve  to  you,  that  fome  Bodies 
will  communicate  Eledricity  from  one  to  another,  and 
others  will  not.  Thus,  if  I  hang  a  Feather  by  a  flaxen 
Thread,  the  Eleftricity  will  pafs  from  the  Feather  thro' 
that  Thread  to  any  Piece  of  Wood,  or  metalline  Sub* 
ftance,  )t  is  fufpended  by,  and  this  Thread  is,  in  fuch 

a  Cafe,   term'd  the  C$miu^$r  ef  EU£fricity. By  this 

Means,  you  obferve,  when  I  apply  the  excited  Tube  to 
the  Feather,  it  is  conftantly  attraded  \  becaufe  the  elec- 
trical Matter  is  carried  off'^by  the  Thread  as  faft  as  it  is 
received  by  the  Tube. — On  the  other  Hand,  you  fee, 
another  Feather  fufpended  by  a  filken  String,  and  another 
by  a  Horfe-hair,  both  perfe^ly  dry,  and  upon  applying 
the  Tube  you  fee  they  arc  coninmtly  repelled  \  the  Reafoa 
of  which  is,  that  thofe  Bodies  will  not  of  themfelves 
conduS,  or  carry  off  the  Eledlricity  from  the  Feather, 
)>eing  naturally  replete  with  this  Fluid^  and  are*on  this 
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Recount  rang;ed  among  the  Number  of  eUBrical  Bodie^ 
and  are  called  EleSlricsper  Se^  whereas  thoie  that  condu£)E 
Eledricity  are  called  Non  £U£lrics.  Thus  much  waf 
liecelTary  to  premife,  by  Way  of  Definition  ;  but  what 
relates  to  the  Rationale  of  f he  various  Phanonuna  of  Ekcf 
tricityy  you  will  be  better  able  to  underftand,  after  you 
have  feen  them  illuftrated  by  Experiment;  for  which 
Purpofe  I  have  provided  you  this  large  Machine. 

Euphrof.  A  large  and  elegant  Machine  indeed  ;  but  I 
obferve,  you  have  here  a  large  glafs  Globe.  To  what 
Purpofe  does  that  ferve  ?  I  fuppofe,  to  anfwer  the 
End  of  the  glafs  Tube  more  completely,  does  it  noC^ 
CUonicus  ? 

Cleon^  Yes,  that  is  the  Defign  of  it;  for  having  a 
large  Surface,  the  Eledricity  is  excited,  when  the  Globe 
« is  put  in  Motion,  from  the  Attrition  of  the  Cuihioa 
behind,  in  a  much  larger  Degree  than  we  can  produce  it 
from  the  Tube,  and  more  conftantly,  by  turning  the 
Wheel ;  fo  that  upon  the  Whole,  it  is  much  better  fitted 
to  anfwer  the  Purpofes  of  Experiments. 

Euphr4ff.  I  fee  ypu  have  a  large  Brais  Conductor  fuf-f 
pended  by  filken  Strings  over  the  Globe.  I  partly  guei^ 
the  Reafon  of  that,  from  what  you  faid  of  the  Feadier'9 
being  fufpended  by  a  filk  or  Hair-line. 

CUsn,  That  you  may  do  very  nearly ;  for  by  Means 
of  the  Condudor  and  the  brafs  Equipage  hanging  from 
the  End  of  it  againft  the  Globe,  the  eleArical  Matter  19 
conveyed  to  the  Condu£^or,  but  can  go  no  further,  by 
Reafon  of  the  filken  Strings.  By  this  Contrivance,  the 
eleftric  Fluid,  thrown  out  by  the  GJafs,  will  be  colle&ed 
and  accumulated  in  the  Conductor,  ready  to  be  difpenfed 
in  fmall  Quantities  to  every  non-eleAric  Body  that  (hall 
approach  it,  in  the  Form  of  a  Spark,  a|id  fnap,  or  elfe  in 
a  continued  fine  Stream  of  Fire. — This  you  iee  and  hear, 
by  my  approaching  the  Knuckle;  of  my  Finger  to  the 
Conduftor.? Now  you  are  to  do  the  like,  ttiphrofym. 

Euphrof.  Truly,  as  there  is  Fire  in  the  Cafe,  I  ad' 
^raid.-— — Does  it  not  give  you  Pain,  QlionUusf 

Clton.  Not  in  the  leaft.  YouMl  fcarcely  feel  it.— ^ 
Apply  yo«*>^  Finger  within  a  Quartef  of  an  Inch,  ^nd  ij 
^ill  do.^rrrr     " 


300      THE   YOUNG    GENTLEMAN 

Euphrof.  Well !  I  did  not  think  I  was  fo  Faint* 
hearted.  I  find  a  ftrange  Relu£lance  to  trying  this  Ex- 
periment, though  there  feems  to  be  nothing  in  it.— — • 
Well !  ril  pluck  up  my  Courage  and  try, — ^Is  my  Finr 
ger  near  enough  now? — Dear  me!  it  ftrikes  before  I 
was  aware ;  but  the  Senfation  is  rather  ^reeable  than 
otherwife. — I  can  now  take  off  as  many  Sparks  as  I 
pleafe^^ — and  by  continuing  my  Knuckle  near  the  Cofi<» 
dudor,  I  perceive  a  conftant  Flame  of  purple  Fire  flow- 
ing toward  it. — Thefe  Things  are  very  wonderful  as 
wdl  as  pleafant.  I  could  not  have  thought  dicrc  had 
been  any  fuch  Powers  in  Nature. 

CUen,  You  exprefs  the  Sentiments  of  all  who  firft  view 
thefe  curious  Appearances.  I  ihall  now  proceed  to  ihew 
you  ftill  greater  Things  than  thefe. — ^You  obferve  here 
a  Six  Ounce  Phial,  filled  with  Steel-filings,  coated  oa 
the  Out-fide  with  a  Piece  of  Leaf-Tin,  with  an  Iron 
Wire  and  Lroop  upon  it ;  alfo,  in  the  Top,  you  obferve 
a  large  Iron  Wire  pafs  through  the  Cork  anumg  the 
Steel-filings  to  the  Bottom ;  the  outer  Part  of  this  Wueis 
turned  into  the  Form  of  a  Hook,  by  which  it  may  be 
hung  on  the  Condu<3or, — as  thus  you  fee  it. 

Euphrof.  Very  good  I  And  to  what  Purpofe  is  all  diis 
Apparatus  in  the  Phial  ? 

Cleen.  By  this  Contrivance,  the  Force,  or  Power  of 
eledlrical  Fluid  may  be  increafed  to  a  confiderable  De- 
gree. You  did  but  juft  feel  the  Spark  before,  but  now^ 
if  you  take  the  Phial  in  one  Hand,  and  a  Spark  ftom 
the  Condudor  with  the  Finger  of  die  other,  you  will 
find  a  more  fenfible  EfFedl ;  and  this  you  mufl  do,  before 
you  can  properly  be  faid  to  know  the  Nature  or  Power 
of  Eledrici^. 

Euphrof  I  thought  you  would  bring  me  into  a  Scrape 
ere  long  about  this  electrical  Fire  and  Force.  I  am  loath 
to  try  the  Experiment  with  this  Phial  in  Armour  %  it 
feems  to  require  a  martial  Courage,  and  how  can  you 
expeA  me  to  ftand  Fire  before  I  know  the  Nature  of  the 
Artillery  ?-— Pray,  CUonicus^  can't  I  underftand  it  by 
feeing  you  do  it  yourfelf  ? 

CUon.  Not  in  the  leaft ;  you  mieht  as  well  exped  Co 
be  cured  of  an  Ague  by  my  taking  the  Bark  for  you.— - 
tlowever,  it  will  not  be  fair  to  defire  you  to  try  the 

£xp«i 
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Experiment  till  you  have  feen  that  no  Harm  can  accrue 
by  it,  and  therefore  I  will  try  it  firft.  —  I  take  the  Phial 
in  my  Right-hand  5— with  my  Left  I  take  ofF  the  Spark. 
"—The  EfftSt  is  an  odd  Kind  of  Shock  in  the  Elbows  ; 
— but  it  is  over  in  a  Minute. — I  fliall  take  Care  to 
moderate  the  Force  to  you,  and  therefore  you  may  try  it 
without  Fear. 

Euphrof,  What  you  advife,  or  enjoin,  I  think  myfelf 
obliged  to  fubmit  to;  therefore  whirle  the  Globe  about, 
and  charge  the  Phial. — I  take  it  in  my  Hand ; — ^and  now 
for  the  Snap. — I  am  eleftrified  in  'Truth. — ^It  made  me 
jump  again.  What  an  unaccountable  odd  Kind  of  Stroke 
it  gives  to  my  Elbows  ! — I  hope  I  have  nothing  more  to 
fuffer  worfe  than  this ;  if  there  be,  I  fhall  not  very  well 
like  it. 

Clean.  You  may  comfort  yourfclf,  that  the  Worft  is 
paft.  This  is  the  Coupe  de  Grace^  which  is  what  all  that 
adventure  in  Electricity  muft  expert  to  meet  with  ;  ■ 
but  though  you  make  fo  much  of  this  Affair,  I  can  aflure 
you,  I  have  feen  many  a  Lady  with  fo  much  Prefence 
of  Mind  as  to  fuftain  many  of  thefe  Shocks  one  after 
another.       , 

Euphrof.  In  every  Age  we  may  expeft  a Semiramis^or  a 
Boadicia ;  but  neverthelefs,  the  generality  of  our  Sex  will 
never  think  themftlves  defigned  to  bear  Arms.  When 
you  expeA  Mankind  to  fport  with  your  eleiflrical  Fire 
and  Shocks,  you  ought  to  have  your  Room  filled  with 
Officers  of  the  Military  Order,  and  not  to  expe^  fuch 
Courage  from  Females. 

CJeon.  What  would  you  think,  my  Euphrofyne^  if  I 
were  to  tell  you,  that  I  have  fef  n  a  Lady  with  greater 
Intrepidity  encounter  the  clerical  Efforts  than  any  one 
of  our  Sex  ;  and  I  can  aflure  you  from  Experience,  that 
I  have  fccn  a  greater  Number  of  Gentlemen  than  of 
Ladies  refufe  to  ftand  the  Shock;  and  it  altogether  de- 
pends upon  the  peculiar  Make  and  Frame  of  a  Perfon's 
mind ;  for  I  have  more  than  once  obferved  a  Perfon, 
who  had  fignalized  himfelf '  for  Valour  in  the  Field  of 
.Battle,  could  not  by  any  Means  be  prevailed  on  to  take 
the  Phial  in  his  Hand ; — but  enough  of  this.  —  We  pro* 
ceed  to  our  Experiments,  of  which  I  (hall  entertain  yoa 
with  a  felcA  Number  of  thofe  which  are  moft  conft-  ^-^ 
5t  derable/.^'- 
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derable,  leaving  the  reft  for  your  Amufement  at  youf 
leifure  Hours  when  alone. 

Ettphrof,  If  you  (hew  me  fomc  of  the  Principal,  it  will 
be  fufiicient.  I  fliall  learn  the  Method  of  Pradicc  from 
them.    Pray,  what  will  you  begin  with  ? 

CUon,  You  fee  here  a  femicircular  Piece  of  Cane^ 
with  feveral  Feathers  fufpended  by  filken  and  linen 
Threads  alternately ;  thefe  I  place  at  a  fmall  Diftance 
firom  the  Globe,  and  when  it  is  excited,  you  obferve  all 
the  Feathers  hanging  by  the  linen  Threads  will  be  im- 
mediately attra£led  to  the  Globe,  and  conftantly  kept  in 
an  oblique  Pofition,  and  dire£M  feveral ly  to  the  Centre' 
of  the  Globe  ;  while  thofe  between  them  on  filken 
Strings  feem  but  little  afFe£led,  and  remain  in  thei^ 
perpendicular  Pofition. 

Eupljrof.  This  is  a  vcr)"  pleafant  and  pertinent  Ex- 
periment. }  plainly  perceive  the  Drift  of  it ;  you  hereby 
fhew  me,  that  the  Feathers  on  the  linen  Threads  lote 
all  their  eledric  Matter  as  faft  as  they  receive  it,  and 
therefore  are  conftantly  attracted  ;  while  thofe  fufpended 
by  iUken  Strings,  retaining  their  eledric  Matter  firft 
received  from  the  Globe,  will  always  afterwards  be  le* 
pell'd  by  it.     Pray,  what  is  your  next  Experiment  ? 

CUon.  This  Wire  you  fee  has  three  large  plumy 
Feathers  fix'd  on  the  Top  of  it,  and  I  put  it  into  th« 
End  of  the  Condu£^or.— ^Upon  turning  the  Globe, 
jou  fee  the  Feathers  immediately  briftlc  out,  and  all 
the  Plumage  expanding  itfelf  every  Way  as  far  as  poffible^ 
If  1  approach  my  Finger  to  the  Feathers,  th€ 
Plumule  all  bend  themfelves  to  my  Finger.  If  I  move 
my  Finger  this  Way  or  that,  they  all  move  after  it| 

as  if  alive. If  I  put  my  Finger  to  the  Condudor, 

and  take  oiF  a  Spark,  the  Plumule  all  collapfe,  and  fall 

clofc  to  the  Feather. My  Finger  removed,  they 

become  ereA,  and  briftle  out  as  before. 

Eupkrof.  Nothing  can  be  a  more  delightful  Spefiacle* ' 
I  prefume  the  Plumage  puts  on  this  Appearance  from 
baving  the  eleAric  Matter  equal  in  all  the  Parts,  by 
which  the  Plumula  conftantly  extend  themfelves,  and 
lepd  each  other ;  but  when  the  Finger  approaches,  they 
become  attra£^  by  it,  and  difcharge  their  eledric  Fluid 
in  it.    Alio,  when  the  Finger  takos  the  Spark  from  the 

Gondu£br, 
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Conductor,  it  not  only  draws  the  Electricity  from  the 
ConduAor,  but  like  wife  from  the  Feathers  themfelves^ 
by  which  Means  the  Plumage  becomes  unele<3rified, 
and  naturally  falls  down*  ■  ■  I  prefume  I  am  right  fo  far, 
Clionicus. 

Clean.  Vou  have  given  the  true  Reafon  of  the  Phae- 
nomenon ;  and  the  next  Experiment  I  (hall  ihew  you 
is  to  be  accounted  for  the  fame  Way.  I  take  this 

whole  Leaf  of  Gold,  and  tumble  it  together  upon  this 

Plate. 1  bring  the  Plate  under  the  Conduftof,  and 

you  fee  the  Gold-leaf  rife  from  the  Plate,  expand  itfelf 
out  into  a  p^rfefl:  Plane,— with  one  Corner  to  the 
Condui^or,  and  the  oppofite  one  to  the  Plate,  mo- 
ving  very  quickly  backward  and  forward  between  both. 
I  lower  the  rlate  to  a  proper  Diftance,  and  you  fee 
the  Motion  of  the  Leaf  ceafes  by  Degrees,  and  it  becomes 
fufpended  in  Equiltbrio  between  both. 

Euphrof.  This  is  a  moft  wonderful  and  curious  Sight. 
I  now  fee  it  is  poifible  for  the  heavieft  Bodies  to  be  fuf- 
pended in  the  Air  upon  nothing ;  for  I  can  plainly 
perceive  there  is  a  confiderable  Diftance  between  the 
Point'  of  the  Leaf-Gold  and  the  Conductor  and  Plate.  , 

Cleon.  But  you  muft  be  aware  of  Miftakes,  my  Eu-- 
pbrofym.  The  fufpended  Leaf  of  Gold  is,  as  it  were, 
fupported  by  Pillars  of  Fire  ;  for  it  is  by  Means  of  the 
Eledlricity  which  it  receives  from  the  Condudor,  and 
communicates  to  the  Plate,  that  it  is  fufpended  equally 
t>etween  both  j  and  this  will  appear  in  the  Form  of  Fire, 
when  we  put  to  the  Window-fhutters,   and  make  the 

Room  dark. For  now  you  fee  the  Experiment  in 

its  proper  Light. 

Euphrof.     I    do. 1    fee  it   conneSed   with   the 

Conductor  and  Plate  at  each  Corner  by  a.  Stream  of 
Fire, 

Clean.     ■         I  put  my  Finger  on  the  Conduftor- 
And  the  I-^eaf  falls  down  at  once  on  the  Plate.— My 
Finger  taken  off,  the  Leaf  rifes  up,  and  becomes  fuf- 
pended as  before. 

Euphrof.  We  may  now  open  the  Windows  again,  as 
I  have  feen  the  Manner  of  this  Experiment  thoroughly. 
Pray,  what  is  your  next  Phenomenon  ? 
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Cleon.  I  take  fome  fine  Sand  on  this  Plate,  and  plac€ 
it  on  the  Pedeftal  under  the  Condudor,  and  you  fee, 
as  it  were,  a  Hurricane  enfue  among  the  Particles  of 

Sand. ^They  are  agitated  upwards  and   downwardSi 

and  driven  every  Way  in  Commotion,  'till  at  laft| 
'  they  are  all  difperfed,  and,  as  it  were,  blown  oflF  fnxa 
the  Plate. 

Euphrof,  This  is  (bmething  of  a  merrv  Scene^  and 
bas  much  the  Appearance  of  an  artificial  Storm. 

Clean.  Another  curious  Experiment  is  this.  An  eight- 
pointed  Plate  of  Brafs,  in  form  of  a  Star,  freely  moveable 
upon  an  Axis,  and  placed  on  the  End  of  the  eledrified 
ConduSor,  you  will  fee  a  bright  Flame  on  each  of  the 
Points,     [ff^tndow  JhutA 

Euphrof,  It  is  a  moft  pleafing  Sight,  indeed  !  I  ob- 
ferve  every  Point  illuminated  with  a  fmall  Flame.   ■ 

Cleon.    1  put  my  Finger  on  the  Condudor;  and 

all  thofe  little  Lamps  are  extinguifhed. 1  take  my 

Finger  ofF,  and  in  an  Inftant,  they  are  lighted  up  agaiik 
■  ■     But  what  fee  you  now,  my  Ei^hrojyne  f 

Euphrof.  See !  a  wondernil  oight,  a  real  Circle 
of  Fire.  Pray,  what  have  you  aone  to  make  that 
Appearance  ? 

Cleon.  Only  put  the  Star  into  a  circular  Motion^ 
by  ftriking  it;  and  now  the  feveral  luminous  Points 
fucceed  fo  fail  to  each  other,  as  to  make  the  Appearance 

of  a  Circle  of  Fire, This  Circle,  you  fee,  difappears 

too,  in  taking  the  Spark  from  the  Conductor.  [fVindow 
§peneJ.'] 

Euphrof    Why  this  would  pafs  for  a  Sort  of  Con- 

1'uration  in  Countries  where  EletSlricity  has  not  been 
leard  of. 

Cleon.  It  would  fo ;  and  nothing  would  be  more  eafy 
than  to  impofe  upon  People  this  Way;  but  it  happened 
very  luckily  to  fall  into  fuch  Hands,  whofe  InterdK  was 
rather  to  divulge  than  make  a  Secret  of  it;  for,  b^  the 
next  Experiment,  you  will  obferve,  that  nothing  is 
cafier  than  to  draw  Fire  from  every  Part  of  your  Body^ 
and  that  without  darkening  the  Room. 

Euphrof  This  is  fomething  more  extraordinary  ftill  | 
but  fure  I  do  not  underftand  you« 
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Clean.    Why,  then  you  fhall  try  the  Experiment  upon 

hie,  and  prove  the  Truth  of  it  that  Way. 1  take 

this  little  Board  with  four  Glafs-feet,  and  ftand  upon  it : 

i^ Then  I  take  the  Chain  in  my  Hand,  which  is 

connected  with  the  ConduiSor  at  the  other  End.— — 
*This  condufts  the  Eleiftricity  to  all  the  Parts  of  my 
Body ; — but  it  cannot  go  off  by  Reafon  of  the  Glafs 

below,  which  will  not  condudb  Eleftricity. ^I  am 

therefore,  in  this  Situation,  properly  faid  to  be  eleftri- 
lied. — I  now  hold  out  my  Hand  to  you*  Pray,  take  off 
a  Spark. — * 

Euphrof.  Amazing  indeed  !  The  Spark  proceeds 
from  your  Hand  moft  evidently  to  my  Finger : — ^From 
your  Cloaths  it  is  the  fame  : — From  your  Legs  : — From 

your  very  Shoes,  the   Firp  iffues   out. Pray,    what 

Kind  of  Senfation  does  it  caufe  in  you  ? 

CUon.     That  you  will  beft  know  by  taking  my  Place. 

[She Jidnds  on  the  Board]^ ; — Don't  be   afraid;    but 

hold  out  your  Hand.— —I  take  off  the  Spark  from  youl 

Finger  : From  your  Shoulder : From  your  Foot : 

From  your  Nofe :— — — And  to  conclude  all,  my 

Euphrofynij  let  me  falute  you  in  that  Situation  ;-= but 

you  fee  we  endeavour  it  in  vain.  ■  Our  Lrps  cannot 
touch,  repelled,  as  it  were,  by  the  irrefillible  Force  of 
eledlrical  Fire. 

Euphrof.  Well  !  were  it  not  for  Experiments,  it 
Would  be  impoflible  for  a  Perfon  to  gain  Belief  of  fuch 
Things.  I  could  never  have  thought  of  a  Perfon's  being 
all  on  Fire  without  knowing  it ;  or  that  Fire  could  have 
been  extracted  from  every  Part,  without  any  more  Sen*- 
fation  than  the  touching  of  a  Pin's  Point. 

.  Cleon.  Thefe  wonderful  Difcoveries  are  all  oi  modern 
Date.  The  Gentleman  is  now  living,  who  firft  acci- 
dentally difcovered  the  prodigious  Increafe  of  Force,  by 
Means  of  the  coated  Phial,  and  of  Courfe,  was  the  firft 
who  fuftaincd  that  very  great  Shock.  He  paid  for  the 
Difcovery  indeed,  by  the  Privation  of  his  Senfes  for, 
fome  Time.  This  was  the  celebrated  Mr.  Mufchenbroek^ 
Profeffor  of  Philofophy  at  Leyden;  and  indeed,  this  is 
the  Foundation  of  moft  of  the  Improvements  and  great 
Difcoveries  that  have  hecn  made  in  £le<^ricity  to  tbi^ 
Time ;    I  iball  take  an  Opportunity  of  (hewing  you. 

Vol.  I.  X  at 
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at  another  Time,  that  the  elcdrical  Virtue  will  go  thro' 
any  Number  of  Perfons,  communicating  with  each 
other,  and  give  them  a  Shock  at  the  fame  Inftant  of 
Time  ;  but  at  prefent,  we  fhail  try  the  Experiment  in  a 
Icfs  Circuit,  i.  e.  only  you,  myfelf,  and  your  little 
Lap-dog,  Chloe^  Between  us  both. 

Euphrof,     How  can  you  be  fo  cruel,  dear  CUonicus^  as 

to  think  of  my  little  Chloe  ? The  pretty,  tender 

Creature  will  be  at  leait  frightened  out  of  its  Wits,  if 
not  expire  with  the  Shock.  Pray,  let  mc  beg  the  dear 
little  Creature  ofF. 

Cleon.  By  no  Means,  my  Euphrofynr,  Chloe  muft  not 
be  excufed  ;  if  ihe  dies,  it  will  be  in  her  Miftrcfs's 
Arms;    and   where  can  ftie  make  her  Exit  with  more 

Satisfaction  ? —But  I  only  joke  with  you,  it  will   not 

do  her  the  leaft  Harm.  It  may  make  her  yelp  perhaps, 
and  that  will  be  all. 

Euphrof.  I'can't  fay  but  I'm  more  afraid  of  my  little 
Cl)he  than  I  am  of  myfelf.  However,  (he  fliall  know 
for  once  what  it  is  to  hz  eledtrified. — And  here  ihe  is ; 
but  pray,  let  me  hold  her  faft  in  my  Arm. 

Cleon.  That  you  may  do,  and  with  the  other  Hand, 
take  hold  of  the  Chain,  which  hangs  from  the  Phial, 
and  let  me,  with  one  Hand,  take  hold  of  Cbbi*s  Foot, 
and  with  th:  other,  I  (hall  take  oiF  a  Spark,  when  the 
Bottle  is  charged. — Are  you  ready  ? 

Euphrof     1  am. You  may  touch  oft'  the  Spark  as 

foon  as  you  pleafe.     ■     — Heavens  !  (he's  gone,  and  Pm 

afraid  has  broke  her  Neck  in  the  Fall. Poor,  little 

Creature  !  how  it  cried  out !  ■  ■  I  can  alTurc  you, 
I  was  almoft  ready  to  ftumble  myfelf,  for  the  Shock 
was  greater  now  than  before.  For  the  future,  you  muft 
e>ccufe  both  me  and  my  Chhe'  from  any  fuch  Kind  of 
Experiments ;  for  we  mall  both  remember  this  as  long 
as  we  live. 

CUon,  What  would  you  fay,  if  you  were  to  fee  your 
favourite  Linnet  ftruc  c  dead  with  the  Shock  ? 

Euphrof,  I  would  not  fee  it,  nor  fuiFer  it  for  the 
World.  This  Electricity,  I'm  afraid,  will  prove  a 
terrible  Affair  to  my  poor  little  Dog  and  Birds.  Why 
(hould  you  take  Delight  In  fuch  cruel  Experiments! 
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Cleon.  Were  it  not  for  them.  Mankind  would  not  be 
informed  how  far  the  Power  of  Nature  could  operate, 
and  confequently,  in  many  Cafes,  what  could,  or  could 
not  be  done.  Nay,  the  Life  of  a  Bird,  or  a  Moufe, 
might  probably  fave  that  of  a  Man,  and  therefore  the 
Experiments  tend  rather  to  a  good,  than  a  bad  End; 
tho'  in  Appearance  they  feem  incompatible  with  our 
Reafon,  and  more  delicate  Paflions.  Accordingly  there-* 
fore,  I  have  prepared  this  little Titmoufe  to  be  a  fubftitute 
Vidtim  for  your  Linnet,  and  you  muft  not  flinch  to  fee 

it  facrificed  on  this  Altar  by  eleftrical  Fire. 1  (hall 

call  my  Servant  in  to  be  the  Executioner. Here,' 

Johrtj  take  this  Bird,  with  a  Chain  about  its  Leg,  and 
when  I  fpeak,  bring  its  Head  within  \  of  an  Inch  of  the 
Condudor. 

John, Yes,  Sir,  I  am  ready  to  obey  your  Com* 

mands. 

CUon,     Gently  now  bring  its  Head  to  the  Phial. 

yohn.     The  Bird's  dead,  by  my  Soul ! 

Euphrof.  Poor  Creature  !  It  is  dead  indeed  I  How 
fudden  a  Death  is  this  I  What  a  violent  Stroke  it  muft 
be  on  the  Head  of  that  little  Creature  to  deprive  it  of 
Life  in  an  Infiant  I  But  thefe  Scenes  are  fo  afiedling,  I 
could  wifli  to  have  them  chang'd  for  Experiments  of 
another  Sort. 

Cleon.     Well  !  I  fhall  entertain  you  now  with  a  few 

others  which  arc  more  innocent  and  lefs  ofFenfive.- • 

You  fee  I  take  this  crooked  Wire,  and  hang  it  to  the 
Conduflor  with  a  Weight  at  the  Bottom  to  keep  it 
ilcady,  and  on  the  fliarp  Point  at  Top  I  place  this  long 
Piece  of  Brafs,  nicely  balanced  with  a  Ball  at  each  End^ 
fo  as  to  move  very  freely. — This  brafs  Fly  is  now  elec- 
trified, and  when  any  non-cleSric  Body  is  applied  to  it, 
it  will  appear  to  be  attracted  this  Way  and  that,  and 
may  be  carried  round  as  often  as  you  pleafe. — ^Thus  my 
Finger  held  near  it  brings  it  immediately  fo  near,  as  to 
difcharge  its  Fire  with  a  Snap. — I  take  my  Finger'on  the 
other  Side,  and  the  brafs  Ball  follows  it;  in  ihort,  my 
Finger  feems  to  attract  it,  as  the  Load*ftone  does  the 
Magnetic  Needle. 

Euphrof,  This  is  really  a  very  pretty  Phaenoqienon  ! 
And  now  you  fpeak  of  the  Magnetic  Needle,  I  fhould 

X  2  W 
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be  glad  if  ycu  would  fAtisfy  my  Curiofity  in  one  Parti- 
cular j  that  is,  to  let  mc  it^^  if  the  Magnetic  Virtticii 
;iffe6ted  by  this  tlcdlrica]  Matter,  or  if  the  Ne^le  he 
nttrai^cd  by  the  Loail-ilotie  m  the  fame  Maimer,  wHeci 
elfd  rifled^  as  when  not* 

Cifsfu  Yo\i  will  fee  this  Matter  determined  by  Expert 
ment.  I  h^ve  a  Needle  at  H^ind  far  th^t  Purpofc,-^^ 
1  place  it  on  the  Point  of  the  Wire*^^Thoo|Tb  it  hmcw 
eletftrified  (trongiv*  yet  it  obfcrvcs  its  true  Po;nt  of  Va* 
riation. — I  approach  the  Mag^nct,  and  It  Is  uttmffcd  j — 
1  remove  the  Magnet^  and  it  returns;  to  its  former  Pofitionf 

1  apply  the  other  End  of  the  Load-itone,  and  it  it 

re p;Ilcd. On  removing  it,  it  returns  ag^in  to  tt»  V'a- 

riation  as  before. ^In  (Sort,  the  Needle,  like  the  Piecti 

of  Brafs,  is  atrrade<l  by  every  non-deiftric  Body,  but  i^^^^fl 
pelled  by  the  Magnet  oitly.  ^^ 

Eiipbyaf    I  am  now  fully  convinced,  that  thofe  two 
wonderful  Powers  do  not  interfere  with  ejicli   ochcTt  or^ 
hinder  each  others  Opemtion*     Pray,  how  does  the  ekc*^| 
trical  Virrue  aftcfl  the  Motion  of  Fluid?i  f 

dim.     In  a  very  ctirious  Manner,  in   three  Kefpetdf^  _^ 
Fir  ft,  it  alters  the  Diredlion  of  ihe  Motion,     idly^  Ilfl 
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along  the  Room,  it  is  bent  fo  as  to  befprinkle  the  Glaft 
on  the  Side  of  it.  'This  I  could  fcarce  have  imagined, 
had  I  not  proved  the  Faft, 

Cleon,    The  Experiment  to  prove  the  Acceleration  of 

Fluids  by  Eledlricity,  will   equally  pleafe  you. It  is 

performed  by  this  fmall  Capillary  Syphon^  which  hangs 
from  a  fmall  Bucket  of  Water  on  the  Conduftor,  which 
before  it  is  eleftrified  carries  off  the  Water  by  a  gentle 
Dropping  only; — but,  on  the  Globe's  being  excited, 
and  the  Water  eleftrified,  the  Dropping  of  .the  Syphon  is 

changed  into  a  continual   Stream. On  applying  my 

Finger  to  the  Conduftor,  the  Eleftricity  is  interrupted, 
ajnd  the  5j;^A^«  again  only  drops. — My  Finger  taken  away, 
the  Syphon  runs  a  Stream,  and  thefe  alternate  Operations 
Q^  the  Syphon  are  repeated  as  fuddenly,  and  as  often  as 
you  pleale, 

Euphrof,  This  Experiment  is  very  wonderful  indeed! 
Andirom  what  I  fee  here,  I  (hould  be  induced  to  believe, 
chat  if  a  Perfon  was  to  be  let  Blood,  and  at  the  fame 
Time  elcftrified,  it  would  have  a  confiderable  Effed  upon 
the  Stream  of  Blood  iffuing  from  his  Arm. 

Cleon,  Indeed  it  would  !  The  fine  Vein  of  effluent 
Blood,  as  foon  as  the  Perfon  becomes  eledlrified,  would 
be  accelerated,  and  confequently  be  thrown  to  a  greater 
Diflance;  and,  if  you  chufe  it,  my  Euphrofyne^  the  Sur- 
geon fhall  be  called  in,  and  the  Experiment  tried  upon 
yourfclf. 

Euphrof,  Indeed  not  I  !  My  Curiofity  is  not  fo  great, 
nor  am  I  fo  much  a  Friend  to  Phlebotomy,  as  to  fufter 
this  Experiment :  And  indeed  !  rather  than  it  fhould  be 
tried  on  any  Perfon,  I  had  rather  takeyour  Word  for  the 
Truth  of  it,  as  I  fee  there  is  lb  much  Keafon  to  believe ; 
and  therefore  proceed  to  your  next  Experiment,  and  fhew 
jne  how  the  Water  is  changed  into  Fire. 

CUon.  This  I  Ihall  do  by  the  very  famft  Experiment  of 
the  Syphon  as  before  5  only  I  now  put  to  the  Wlndow- 
ihuttcrs. — The  Room  is  made  dark,  and  you  obftrve  be- 
fore the  Globe  is  moved,  the  Water  only  drops  from  the 
Syphon  \ — but  the  Globe  being  excited,  you  fee  a  fiQTj 

Stream  defcend  from  the  Syphon. My  Finger  placed  on 

jhe  Condudor,  the  Stream  difappears. — When  removed, 
the  W?ter  d^fcends  in  the  Appearance  pf  fire  again.— ^ 

X  3  More, 
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Moreover,  if  I  apply  my  Finger  to  the  Surface  of  the 
Water  in  the  Bucket,  It  yields  an  Eruption  of  Eie^h-ical 
Fire  with  the  ufual  Explofion. 

Eupbrof,  This  is  a  ftrange  Kind  of  Philofophy,  indeed  ! 
Sure  no  other  Art  could  produce  Fire  from  Water  !  two 
Elements  fo  oppofite  to  each  other  in  their  Nature,  and 
yet  fo  intimately  connedcd  in  thefe  Experiments. 

Cleon,  All  the  Works  of  Nature  are  wonderful ;  md 
what  renders  many  of  them  not  fo  is  only  their  being  the 
common  Objcfts  of  our  Scnfes. — But  I  open  the  Win- 
dows again  to  ftiew  you  another  Experiment. You 

fee  here  a  fmall  Apparatus  of  three  Bells,  with  two  Clap- 
pers between  them. Thefe  will  afford  you  a  pretty 

Peal  by  Elecftricity. 

Euphrof.  You  know  how  fond  I  am  of  Mudc  ;  but  the 
Ringing  of  Bells  by  Ele£iricity  is  what  I  have  never  yet  fo 
much  as  heard  of.     Pray,  how  is  this  effected  ? 

CUon.  Thefe  three  Bells,  you  fee,  hang  from  the  ftrait 
Piece  of  Brafs  ;  the  two  at  the  Ends  are  fufpended  by  fmall 
brafs  Chains ;  but  that  in  the  Middle  by  a  filken  String. 
From  the  Center  of  this  Bell,  you  obfcrve,  a  Chain  goes 
down  to  the  Table  j  and  laftly,  the  two  fmall  Clappers, 
between  the  Bells,  are  each  fufpended  by  a  filken  String. 

Euphrof  This  is  a  pretty  Kind  of  eleflrificd  Belfry 
enough  !  and  I  partly  fee  the  Reafon  of  this  nice  Difpo- 
fttion  of  the  Bells  and  the  Clappers ;  for  as  it  hangs  to  the 
Conductor,  the  Eledlricity  js  conducted  to  the  two  cxr 
treme  Bells,  by  Means  of  the  Chain.  Thefe,  being 
thoroughly  eleflrified,  will  attraft  the  Clappers,  and 
communicate  their  Elc£lricity  to  them  :  Thefe  Clappers 
being  fufpended  by  filken  Strings,  it  cannot  go  oft'  by 
them  ;  thcConfequence  of  which  is,  they  will  he  repelled 
from  the  outmoft  Bells,  and  be  made  to  ftrike  againft  th« 
Middle  one  j  from  whence  it  will  run  off  to  the  Table, 
by  the  Chain  which  hangs  from  it :  The  Clappers,  hav- 
ing by  this  Means,  difcharged  their  Eleftricity,  will  be 
again  attra£tcd  by,  and  ftrike  the  two  extreme  Bells,  ani 
being  thus  alternately  attracted  and  repelled,  they  muft 
neccflarily  ftrike,  ana  ring  the  Bells. 

Cleon.  You  underftand  the  Theory  of  this  new  Kind  of 
Campanalogia  very  well ;  and  you  may  obferve,  that,  if 
thcic  wcrp  ever  fo  many  of  thefe  Bells,  they  require  but 

one 
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one  Man  to  ring  them  all,  viz.  the  Man  at  the  Wheel ; 
for  no  fooner  does  he  turn  the  Wheel,  than  the  Clappers 
are  all  in  Motion,  and  you  hear  the  Mufic  of  the  Bells. 
— If  I  put  my  Finger  on  the  Condu6^or,  the  Clappers 
all  ftop  at  once,  and  you  hear  no  more  of  the  Sound. 
The  Moment  I  remove  my  Finger,  the  Clappers  go,  and 

the  Bells  are  ringing  again. 1  put  to  the  Window- 

ihutters,  and  the  Strokes  of  the  Clappers  are  attended 
with  Explofions  of  Fire. — I  place  my  Finger  on  the  Con- 
du6tor,  and  the  Fire  is  no  longer  feen,  nor  the  Sound 
heard. — Again,  I  takeoff  my  Finger,  and  the  Flafliings 
appear,  and  the  Tinkling  of  the  Bells  returns  as  before. 

Euphrof,  On  my  Word,  CUonlcus^  if  you  were  to  fhew 
thefe  Experiments  in  fome  Countries,  with  a  black  Rod 
in  your  Hand,  and  a  three-corner'd  Cap,  and  a  rufty 
furred  Gown  on,  they  would  certainly  take  you  for  a 
Conjurer, *and  believe  you  had  the  Art  of  dealing  with 
the  Devil,  beyond  even  6iy</r<7/^Af/ hi mfdf;  for  they  could 
not  poffibly  believe  fuch  Things  were  lo  be  done  by  the 
Power  of  Nature,  as  you  now  (hew  by  this  fmall  Machine. 

Cleon,  I  don*t  know  but  what  you  fay  may  be  tru6 
enough.  It  is  one  of  the  mifcrable  EfFefts  of  Ignorance, 
to  be  amazed  at  every  Things  that  is  not  common,  and  to 
wonder  at  Nothing  that  is.  Every  wife  Man  knows,  that 
the  Powers  of  Nature  proceed  from,  and  are  eftablifhed 
by  a  Being,  all-powerful,  and  infinitely  good  ;  but  igno- 
rant People  abfurdly  imagine,  that  fome  Things  are  above 
the  Power  of  Nature,  that  is,  of  God  himfelf,  and 
therefore  muft  be  performed  by  the  Devil,  and  his  fup- 
pofed  Av^ents  here.  But  thofe  Notions,  as  they  arc  equally 
abfurd,  ridiculous,  and  impious,  can  only  be  entertained  by 
People  devoid  of  Reafonon  the  one  Hand,  and  pretended 
to  by  Knaves  and  Villains  on  the  other. — But  to  return : 
I  muft  ftew  you  a  few  more  Experiments  to  make  you 
ftill  more  acquainted  with. the  Nature  of  this  wonderful 
Power,  one  of  which  fball  conclude  the  prefent  Hour, 
and  the  other  be  deferred  to  another  Time. 

This  Experiment,  my  Eupljrofyne^  will  farther  convince 
you,  that  Eleftricity  is  Fire;  for  it  will  adually  kindle 
the  Spirits  of  Wine,  and  fet  Fire  to  Gun-powder  itfelf^ 
as  well  as  the  common  Match ;  as  you  may  inoiTenfivcly 
J}C  c^pvinccd  of  by  Experiment. 

X  4 
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Eupbrsf    You  fci)!  talk  of  terrible  Things,    If  dwfc 
Kind  of  Firings  arc  to  be  made  hj  Expcnment,  I  msft 
h-^g  of  you  to  pcrfarm  them  yourfelf ;  it  will  be  fuflidcn; 
for  me  to  hnvc:  PrcA;nce  of  Mind  enough  to  fee  them  ^> 
furl  have  no  Nocion  of  this  Kind  of  cle^tricsl  Fire-^  <   . 

CLqh.  D*ni't  put  yourfdf  into  any  ConflemAtitm  j 
they  cannot  do  any  Harm  to  you,  or  rac,  as  we  hive  fiow 
found,  by  ExpLrience,  a  very  innocent  Method  of  felting 
Fire  to  the  Spinr,  or  Powder,  without  fo  much  as  a  Stttuik^ 

Euphmf,  Pray  J  let  mc  know  your  Method  of  Pfocfiditffi 
before-h'jnd,  that  I  may  bealitilc  upon  my  Guatd^  in 
Cafe  there  (boo  Id  be  Occafion.^ 

Cle(^n.  There  have  been  ufually  two  Methods  of  pnw 
ducing  this  Effect :  The  firft  \%  as  follows*— —From  ihe 
End  of  the  elei^lrificd  Coiidu(5lor,  Jet  a  brafs  Sail  be 
fufpcndcd  by  a  fmall  Chain,  four  or  five  Inches  Jongi 
then  while  the  Globe  is  in  Motion,  fome  hea:ed  Spirit  in 
a  Spoon  is  hf^ld  under  the  Ball,  vtrf  ncir  it  ;  the  riiiog 
Fume  is  fet  on  Fire  by  the  Spark  coming  out  of  the  Balh 
This  has  been  called  the  firing  of  Spirit  by  the  attr»fffi9i 
Po-jjir  of  Elcdricity, The  fccond  Method  b,  b] 
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yourfelf  might  try  as  inofFenfively,  as  you  can  apply  your 
l^inger  to  common  Water. 

Euphrof,  I  (ball  take  your  Word  for  that ;  and  beg  tg 
be  a  Speaator  only  in  al)  Cafes,  where  Fire  is  concerned  j 
^s  you  know  it  to  be  fo  eafy,  you  will  oblige  me  with  the 
Experiment  yourfelf. 

Cleon,  That  I  will  readily  do,  and  fliaU  premife  to  you 
jone  Experiment,  by  Way  of  Introduflion,— 1 — You  ob- 
ferve  this  Piece  of  Iron-wire,  bent   in   the  Form  of  a 

Curve,  with  a  brafs  Ball  at  each  J^nd. ^Alfo  you  will 

remember,  that  I  obferved  to  you,  the  eleflrical  Fluid, 
when  it  proceeds  from  the  Conductor,  takes  a  Circuit  to 
it  again,  by  the  neareft  Way  it  can. — If  therefore  I  apply 
one  Ball  of  the  Wire  to  the  charged  PhiaV,  the  Fluid  will 
circulate  or  be  conveyed  thro'  the  Wire  to  the  CondutS^or 
again,  without  touching  me  that  holds  it,  the  Wire 
being  the  fhprteft  Way, — and  the  Flafli  of  Light  this 
Way,  you  obferve,  fo  great,  as  to  refemble  Lightning 

itfelf. Therefore,  I  take  the  Spoon,  with  the  heated 

Spirit,  and  place  it  in  the  End  of  the  Condudlor — Then 
\  bring  the  charged  Phial  near  to  the  t)nd,  and  placing 
one  Ball  of  the  Wire  againft  the  Phial,  and  approaching 
the  other  towards  the  Spirit, — you  obferve  a  great  Flafh, 
attended  with  an  Explofion,  which  kindles  the  Spirit, 
without  having  the  leaft  EfFedi  on  myfelf. 

Euphrof.  A  furprizing  EfFe<3  this,  indeed  I  The  Explo- 
fion was  fo  fierce  and  loud,  that  it  really  made  me  leap  ; 
and  innocent  as  it  may  be  in  itfelf,  it  will  ftill  make  me 
unwilling  to  experiment  it,  by  Reafon  of  its  very  fudden 
and  fierce  EfFcdl.— — Pray,  let  me  afk  you  one  Queftion. 
Have  not  any  of  you  Philofophers  thought  of  a  Alethod 
pf  making  this  eledlrical  Fire  fubfervienc  to  any  Purpofes 
in  the  Art  of  War  ?  For,  if  you  could  fet  Fire  to  Pow- 
der, as  eafy  as  you  do  to  Spirits,  would  it  not  fupply  the 
Place  of  Locks  to  your  Guns  ? 

CUoH'  The  Queftion  you  a(k  is  very  pertinent ;  an4 
Ways  might  be  found,  by  Means  of  a  Phial  and  glafs 
Tube  only,  of  difchargingGuns  and  Cannon  in  the  Field 
of  Battle  J  but  nothing  will  prove  fo  convenient  as  the 
Fire-lock  and  the  Match  :  However,  there  is  a  PleafurQ 
in  knowing  what  may  be  done,  though  it  may  not  always 
|}e  the  beft  Method  for  Praftice. 
' I 
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l^bc  Experiments  dn  Electricity  cpniimid* 

Euphrofym. 

ILong'd  for  the  Return  of  thi^  Evening,  when  ywi 
prn:i,ifcd   to  fhew  mc  the  very  Ellcncr,  as  it  wcir,  of  I 
K !  e dri c i t  y  i I  fc I L     P ray ,  \n  wh a C  M :tn ncr  do  you  [iropofe 
to  proceed  in  demon ftrating  this  ? 

CIrgn.  For  thi,-;  Purpofe,  my  Euphr^fym^  it  will  be 
ncct;ir:.ry,  tirll  of  all,  to  make  a  V^cuum^  by  taking  the 
Air  from  under  a  tail  Glafs  Receiver,  |>l?cecl  on  an  Air* 
Pump,  which,  yon  lee,  I  have  here  prof  ided  for  tlili  In- 
tention,  On  the  Top  of  the  Rec*?iver,  jou  obfrrvt  i 
Ct'fk  fc.ilcJ  oil  with  Wa>f,  thro'  whtcli  goe*  an  Iron-wiTtg 
about  3  or  4  Ipchcs  below  the  Cork,  and  turned  in  t!i< 
Form  of  a  Ring,  on  the  Out  fide  abdvc  it*  To  thit,  the 
Chain,  which  comes  from  ihc  charged  Phial,  is  hun^i 
and  conveys  the  Elcclriciry  to  the  F^cuam  withb  ibe 
Glafs,  vvhiih,  whcnthe  Window- iljtit ten  arc  dofcj  will 
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it  rufhes  again  from  the  Wire  into  the  Receiver,  and  fills 
it  with  a  luminous  Fluid. — The  Light,  however,  is  but 
very  weak,  as  it  is  not  perceptible  in  common  Day-light, 
— It  alfo  depends  upon  a  Vacuum^  or  Air  extremely  rare- 
fied ;  for  if  I  let  the  Air  into  the  Receiver,  it  makes  little 
or  no  Appearance,  even  in  the  dark,  as  you  obferve. 

Euphrof,  All  thefe  Particulars  I  cannot  but  fee  with 
the  higheft  Satisfaction,  as  they  convey  frefli  Ideas  to  the 
Mind  of  fuch  Things  as  I  could  never  otherways  have 
known.  Indeed  !  in  this  View  of  it,  it  appears  of  a  very 
grofs  Confiltence,  as  if  it  were  Particles  of  Fire,  Air, 
Sulphur,  and  other  Parts  of  Bodies,  mixed  together  in 
one  luminous  Fluid.  Pray,  what  have  I  further  to 
obferve  peculiar  to  this  Matter  ? 

Ckon.  One  thing  is  very  extraordinary;  viz,  that, 
whereas  all  Objedls  appear  coloured,  when  viewed 
through  a  Prifm  in  common  Light,  the  Light  of  Elec- 
tricity affords  no  Colours  at  all. — For  your  own  Satis- 
fadion,  t^ke  this  Prifm,  and  view  it. 

Euphrof,    I  will. It  appears  to  me  no  otherwife 

through  the  Prifm  than  without. — I  fee  nothing  of  any 
different  Colours  of  Light,  and  am  fully  fatisfied,  as  to 
thts  Particular. — Have  1  any  further  Ufe  of  the  Prifm  ? 

Clcon,  No;  but  there  is  another  Method  of  fliewing 
this  Pha^noTcnon  ftill  in  gfcater  Perfeftion,  by  making 
a  more  perfeft  Vacuum  than  can  be  m^de  by  the  Air- 
pump ;  the  Apparatus  of  which  I  fhall  now  proceed  to 
defcribe  to  you,  having  firfl  opened  th^  Windows,  that 
you  majr  fee  it. — On  this  tall  Frame  of  Wood,  you 
obferve  two  Cups  of  Glafs,  partly  filled  with  Mercury^ 
in  which  are  immerfed  the  two  Ends  of  a  long  incurvated 
Glafs-tube,  in  each  Part  wheieof,  the  Quickfilver  rifes, 
above  ihat  in  the  Bafon,  to  the  Height  of  about  30 
Inches ;  and  all  the  internal  Part  of  the  Tube,  above 
the  Quickfilver,  is  a  Vacuum^  or  a  Space,  as  void  of  Air, 
as  can  be  made,  perhaps,  by  Art.  The  Manner  of 
ynaking  which,  you  will  be  hereafter  more  particularly 
taught ;  at  prefcnt  I  move  the  cleSrical  Machine  to  the 
jSide  of  the  Room,  under  the  Frame,  and  you  will  find, 
jvhen  it  is  darkened,  how  furprizingly  perfcft  both  the 
}A?Xitv  and  Motion  of  Eleilricity  will  appe^. 
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EuphroJ]  Then  I  will  put  tht  Window-Oliiaurs  dofei 
Tor  1  long  to  ftT  the  currous  PK*eiifmienon  you  fpcaik  of, 
— The  Room  is  now  ciaric ;  thcrefarc  fi^ftc^  CJ^tmoff^ 
and  /hew  the  wondVous  S^wftaclc, 

C/^^w.  I  am  ready. — I  lay  a  Wltr  from  the  Coodiifitir 
to  the  Mercury^  \n  one  of  tbe  GladK,  whic  i  condtfjb 
the  Elcdricity  to  the  Tube* — The  Globe  ii  whifl*d  rn«^Pii, 
and  behold  !  How  quick  thfc  Lighuiing  Hies  from  tjie 
jMercury  into  the  Vacuum  of  the  Tube  ? — In  that,  ba» 
ftrong,  how  vivid,  how  fen fibly,  and  how  quick  it  movci 
through  that  long  Space  of  the  Tube  ' — Afcendtng  \n  c*ac 
Part,  running  over  tho-  Top,  and  down  the  oUicr  Lt?^  of 

the  Tube,  fn  an  stpparcnt  Rivulet  of  Fire. Wt^tn  I 

put  my  Finder  fj.i  the  Conduft-r,  in  inffrcept  tlic  f  luiJ^ 

it  5ows  no  k>nger  in  the  Tulie- My  Finger  f^ayofitti^ 

the  Torrent  of  Fire  ruflie^  on,  a^  before:,  with  an  imeqioli 
undulatir^  Kind  of  Motion » 

Euphrof,  Such  %  wonderful  Appear-ince  of  elc^cil 
Fire,  or  rather  of  alujninous  Fluid,  exceeds  cip^cry  Thii^ 
I  could  h^ve  thought,  or  expeflcd  \  the  Mot  ton  of  it  ii 
unfpeakabjy  quick,    and   yet  fcnfiblc  at  the  fame  Tii 

T  nffrnmt-      4r    nnnf^ns    rhii<;   in    th**  TuKff.    aic   h#?inir 
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Fluid  would  take  to  run  through  it,  would  probably  be 
altogether  imperceptible. . 

Euphrof,  Well !  Thefe  are  unaccountable  Fads  to  me  ; 
but  do  not  all  thefe  Appearances  incline  People  to 
believe,  that  there  is  a  great  Similitude  between  Eloflricity 
and  Lightning  ?  It  would  appear  to  me  to  be  almoft  the 
fame  7  hingj  but  that  tbe  Force  of  Lightning  is  fo  much 
fuperior  in  its  EfFefts  to  that  of  Ele<5^ricity ;  for  Light- 
ning will  kill  a  Man,  rend  Trees,  and  melt  Metals  ;  but 
I  have  heard  nothing  more  of  Eleftricity,  than  of  its 
killing  a  fmall  Bird,  and  the  like. 

Cleon,  Becaufe  you  have  not  yet  been  told  of  the  greateft 
Effeds  of  EleSricity,  which  has  killed  a  Man,  as  effec- 
tually as  a  Bird, 

Euphrof.  Indeed  !  Pray,  how  did  this  terrible  Cataftro« 
phe  happen  ?  ' 

CUon.  I  will  give  a  fliort  Account  of  it.— After 
obferving  the  Phsenomena  of  Electricity,  People  were 
foon  induced  to  enquire  what  Relation  there  was  between 
that  and  Lightning,  and  to  imagine,  that  what  they  had 
obferved  of  pofitive  and  negative-  Electricity,  among 
feveral  Bodies  on  the  Surface  of  the  Earth,  might  like- 
wife  obtain,  in  fome  Meafure,  between  the  Clouds  in  the 
Heavens,  i.  e.  the  Clouds  might  be  eleftrified  fome  of 
them  pofitively^  and  others  negatively;  fo  that  thofe 
which  are  enlarged  with  a  greater  Quantity  of  this  elec- 
trical Matter  would,  upon  meeting  with  others  that  con- 
tained a  lefs,  difcharge  their  Overplus  with  fo  much 
Violence  and  Explofion,  as  to  caufe  the  Lightning  and 
Thunder  which  we  fee  and  hear.  From  hence  they  con- 
cluded, there  was  great  Reafon  to  fuppofe,  that  the  Air 
was  Ailed  with  this  elecElrical  Fluid,  and  that  of  Courfe, 
they  could  contrive  to  find  by  E^cperiment  the  Reality  of 
fuch  a  Thing.  The  flying  of  a  Kite  was  looked  upon 
as  the  beft  Expedient  for  this  Purpofe,  which  accordingly* 
was  tried  bjr  feveral  Gentlemen  Abroad  with  great  Suc- 
cefs ;  for  inftead  of  holding  the  long  Line  by  a  Pack- 
thread, as  ufual,  they  tied  on  two  or  three  Yards  of  a 
filken  String  near  the  End,  which  they  held  in  their 
Hands.  This  prevented  the  Eleftricity  from  coming  to 
the  Perfon  who  direfted  the  Kite.  At  the  Place  where 
the  Silk  was  ued  on  to  the  Hempen-cord,  there  defcended 

a  Pack- 
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i-5ring,  with  the  Cime  Phial  at  the  End  of 
r,  zJ^lUt  ippiiai  to  the  Condudor;  now,  by  this 
M^EUS  :t  wi$  cenin,  as  the  Kite  was  a  non-dedric 
Bccx,  ioi  the  StrlTig  by  which  it  was  flown,  they  would 
csrariT  cociw  the  Eiedricit)^  in  the  Air  to  the  Phial, 
w^>ca  W3w^  DC  tonad  by  appiying  the  Finger,  or  any 
cCffT  Cbfieii  2o  it,  as  ufual.  Which  accordingly  fuc- 
csscrc,  2=i  zz  scnierlases  to  almcft  a  dangerous  D^ree. 

Lj^rTTT- :  Wdi !  this  was  carrying  the  Thing  to  a 
grsirrfcirt  iaiced  !  The  Story  of  Prometbeus*s  Scaling 
T^  frjcTHeiYer.  was  but  a  well-known  Fable ;  but  the 
E»3im  PhikKcphen  have,  it  Teems,  realized  it.  They 
BLce  srciicg  to  dep:i\x  Jsvi  of  his  Artillery,  and  that 
w^ijci  W15  CK>:igr.t  to  be  a  Miracle  in  E/ififa's  Time, 
3S  new  ba:  tijc  coaunon  Amufement  of  the  Virtu$fi. 
— Taer  ncc  ccly  call  Fire  from  Heaven ;  but  take  ic 
w:CiOi::  ailr^,  "wbcnner  they  pleafe. — Such  Exploits 
Ux  exceed  aiiT  Thing  Antiquity  has  to  boaft  of. — I  Ihould 
be  cxtrtaDchr  anaid  to  try  any  of  thefe  celeftial  Experi- 
oesrs ;  btt  yet,  methinks !  1  long  to  fee  fomething  of 
i^  N^mire  and  Manner  of  it. 

Opt.  I  will  take  care  to  gratify  you  in  this  Refpefi 
^«ry  Kon,  by  taking  you  to  a  Gentleman's  Houfe,  who 
hi5  a  rr.-«T  Appiratus  for  that  Purpofe,  and  will  be 
extrmily  p'raied  with  an  Opportunity  to  fatisfy  your 
Curof:ry»  :n  a  moil  cnrercaining  and  innocent  Manner. 
ThTvNiirh  an  open  Window,  in  the  uppennoft  Room  of 
hi>  Hooic,  a  iirge  Pole  is  fufpended  on  filkai  Strings 
v;:h:n  the  Room,  and  duly  balanced ;  fo  that  a  tall  iron 
R>i,  fjted  in  the  extreme  Pan  without,  and  afccnding 
ax>re  the  Height  of  the  Houfe,  (hall  not  be  able  by  the 
Fcc«  of  Wind,  or  otheru  ife,  to  turn  the  Pole  about« 
Fr.vn  the  inmoll  End  of  this  Pole,  a  Chain,  on  iilken 
Strlr^  is  carried  down  the  Suirs  to  the  lowermoft  Part 
of  the  Houie,  where  is  placed  the  ufual  Apparatus  of 
elecirical  Intlruments.  As  the  Iron-rod  on  the  outmoft 
End  CI  the  Pole  is  the  highcll  Object  in  the  Air,  the 
c!ccl:icai  Flusd,  when  it  abounds  in  the  Clouds,  and  ia 
the  Air,  w^ll  naturally  flow  to  the  Top  of  the  Rodj 
from  thence  be  conducted  to  the  Apparatus  below,  when; 
the  Phial  communicates  the  Electricity  by  a  Snap. 
Wncrr  you  vrill  fee  the  Leaf-Gold,  and  other  light  Bodies 

attracted 
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attraSed  and  repelled. — You  will  alfo  hear  the  Bells  ring 
on  a  fudden,  as  if  by  Enchantment ;  and  by  Means  of 
two  very  light  Balls,  fufpended  by  flaxen  Threads,  you 
will  fee  hia  curious  Method  of  knowing  whether  the 
Electricity  is  from  a  Cloud  eleftrified  pofitivcly,  or  nega- 
tively :-;— And  whether  it  be  afcending  into  the  Air,  or 

defcending  thence  to  the  Earth. Thefe  Things  may 

pollibly  falute  your  Eyes  and  Ears,  at  the  fame  Time 
you  are  fitting  with  him  at  the  Tea- Table. 

Euphrof,  Nothing  would  be  fo  agreeable  to  me  as  fuch 
a  Piece  of  Scenery  as  this. — How  poor  and  low  muft  all 
vulgar  Amufements  be,  when  compared  to  this  ! — One 
would  think  fuch  a  Gentleman  would  have  all  the  World 
to  vifit  him  j  for  my  own  Part,  I  ftiould  think  it  an  . 
Entertainment  for  Angels,  rather  than  for  Men. — I  am 
amazed  when  I  think  every  Gentleman  of  Fortune  has 
not  fuch  an  Apparatus  in  his  Houfe. 

Cleon.  It  is  not  fo  much  to  be  wondered  at  as  you 
imagine.  *Tis  cafy  to  affign  feveral  Reafons  why  they 
have  not. — ^The  firft  is,  that  every  Gentleman's  Houfe  is 
not  properly  fituated  for  this  Purpofe ;  for  fuch  a  Houfe 
ought  to  be  the  higheft  in  the  Place,  or  diftant  from  any 
other.  Secondly,  fuch  an  extraordinary  Entertainment 
would  lay  him  under  an  Obligation  (as  you  obferve)  of 
havingmorc  of  his  Neighbours  Company  than  he  would 
at  all  Times  chufe.  And  laftly,  another  Reafon  is,  that 
Gentlemen  of  Fortune  have  not  always  the  Felicity  of  a 
Philofophical  Taftej  though  the  Expence  or  Trouble 
of  eredting  fuch  an  Apparatus  would  be  next  t;^o  Nothing, 
when  compared  with  the  Sums  of  Money  they  ojher-ways 
expend  to  no  Purpofe.  We  live  too  late  in  the  Day  for 
.any  Enterprizes  of  this  Kind.  Had  this  Thing  been 
known  50  Years  ago,  there  had  then  been  doubtlefs  fifty 
of  thefe  Apparatufes  to  one  we  find  now. 

Euphrof  I  fear  there  is  but  too  much  Truth  in  what 
you  fay. — But  I  am  impatient  to  hear  more  of  the  Fate 
of  that  Philofopher,  whom  you  juft  now  faid  was  killed 
by  this  Fire  from  Heaven.  Pray,  what  was  his  Name, 
and  how  was  it  brought  about  ? 

Cleon,  This  unhappy  Perfon  was  the  ingenious  and 
induftrious  Profeflbr  Richman^  at  PcUrJburg^  who  loft 
his  Life  by  an  ele6trical  Stroke,  or  Shock,  on  the  6th  of 
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jr..-:-^.  :-r?.  ti  *•; -»r2i  crf.r.inj,  with  Mr.  S»hlm§ 
Jlr-i-- V:  ir.r  :<  yi.  Aci-e-y  there)  the  Effcds  of 
^.z^rrz'^-  ^T-rz  h^*  L-^."':.":.  or  Ei:Jfr9mfUr^  during  a 
7  : . :  rr-.f::  -3.  3i!r.  5  >:.:::  i  .v.  a  Globe  of  blue  Fite^ 
2:.  r  z  2l:  r..-  r  .fr,  ;u"r.r  frrrr-  :hc  Rod  of  the  Apparatuf 
i:7-:.-z  int  F:»rt.>c2£  cf  ?:ofe:T  r  Richmarty  which  w» 
£"-  t:.:.:  Ir./rLr:  £.b:.L:  i  Fo::  ciltant  from  the  Rod.  It 
-VT^  ::rrrr.ri.:  -s.ir.  i  Rfprr:.  2^  lojd  as  that  of  a  Piftol; 
1^.1  r.i  rt-.  rru-r  :r.:':ir.:!y  de:.d.  His  Apparatus  wat 
r.'-Vr:^  ..-.'> :iTif  or  fjfpir.iei  •  by  fiikcn  Strings,  and 
1:^1  ^-  C."^— 7-.L-7.  riron  with  :he  Zirth  \  by  which  Means, 
•r.r  z'22,'  '^.Lrrr-  :.f  e'.eitriral  Fluid,  with  which  the 
>r:Lr::r«?  vi-  -rrjfts.  f:c.:r.  the  Vaftnefs  of  the  Caufe, 
£  ::.^-~:;  "":  ■*  :r.::.:^!:  rhc  ProfelTor's  Body,  being  the 
r!i\L-i:r  r  :r.-f  ffn-:c  B:iiy  :r.  Contact  with  the  Floor;  and 
r:     vir  .  rvT.  -irflv  ir.e  Cufe  of  his  Death. 

Ei"\  I:  c"  !  f  n-y  3!  --^i,  to  hear  of  fo  difajftrpiis* 
«r.  .-.re  i:-:  — Nrw  y:j  ::  ]  niet-^:5,  I  fliall  be  afraid  to 
Ti   -  izz  H".:?  whrre  i"-ch  zr*  Apparatus  is  found.    I 
?--.^  r:r  } :-  rn  cxrui?  ir.y  Vifit  to  the  Gentleman  you 
r*:  :»-::i. — I  zr.  2:.  over  K error  £t  the  Thoughts  of  it. 

w .  .'•■    Vrj  rrei  r.or  terrify  yourfclf  to  that  Degree. 
5-:^   I?  ':L::ir5   hsrper.  fr-im  our  not  being  acquainted 
^  :-.  :*:  T:TZi:  ::'  r.-i-r::!  Powers ;  bu:  when  we  do  know 
rii  -.  \.  J  c^-r.  c-:'>  ciudc  them.     You  know  the  old 
5-'  "^.    H.'t:\  *;•:■  trey  zvhcm  otke^  FzIks  Harms  maki 
5».r'7.     W't  kr,:\v  the  Rock  on   which  he  fplitj   and, 
thii""::*;.  ci.-i  Itccr  a  diiilrcnt  Courfc,   in  trying  thefe 
£\rr:lrr.c:::f.     We  can  chufc  whether  we  will  let  the 
El**tr.c::y  ^r  t"r>u^h  cur  Bodies  or  not  j  we  can  try  its 
ur::r:t  ?:rre  w!:h.iut  feeling  any  of  its  EfFcdls  ourfelves. 
£:.:": ',  'Wl  have  rc!;ited  to  me  fomc  of  the  dreadful, 
s::i  A-i  •.  Er:*ici>  of  EI;.*jtricity ;  pray,  do  you  know  of 
ro  ..I..:-: .-  cr  rcncncial  Coniequences  of  its  Application  t 
I  :'"•-'<,  i  hi\e  h^ird  it  mentioned  as  a  medicinal  Expe- 
ct:;:  ::  rrzr.v  Di.brJcrs  iricident  to  human  Nature  ;  pray, 
\%  "  -t  jw>  \\r^  kr.ow  cert-ir.!y  of  it  in  that  CharaJiier  ? 
tlV-rir.  Likevcjrfelf,  I  hii'.e  heard  of  many  great  Effcctf, 
Cures  pcrrVrmei  by  it. — It  has  been  reported,  that 
rkity  hjjj  msde  the  Lame  to  \\''alk,  the  Biind  to  fee, 
IC  Dt-jLt  to  hear ;  that  it  has  cured  Rhcumatifms, 
i»   Spa&natic  Contortions,  and  what  not. — There 
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IS  good  Reafbn  to  believe,  from  undoubted  Teftimonjr^ 
that  many  confiderablc  Effcfts  in  Medicine  and  Surgery 
have  been  produced  by  it.  *  One  Gentleman  in  particu- 
lar has  publiihed  a  large  Account  of  Cures  performed 
this  Way,  and  fome  of  them  very  extraordinary.—— 
One  Thing  is  worth  obferving,  that  a  new  Method  of 
prafiifing  Phyfic,  by  a  Kind  of  ekSirical  In/piratiofty  has 
proved,  upon  Trial,  unfuccefsful,    to  the  great  Difap- 

S ointment  and  Mortification  of  the  Beau  Monde.  For 
ill,  alas  !  the  Beaus  and  Belles  are  obliged  to  have 
Recourfe  to  the  grofier  Methods  of  Evacuation,  by  Dofes, 
as  other  Folk  do.  And  now,  my  Euphrofyne^  I  think, 
I  have  pretty  well  done  with  the  Subjcift  of  Eled^ricity ; 
having  (hewn  you  fuch  Experiments  as  I  judged  moft 
proper  to  give  you  an  Idea  of  the  Nature  and  Genius  of 
this  ftrange  and  furprizing  Power.  There  are  innumer- 
able others,  with  which  you  may  entertain  yourfelf, 
either  by  readinp:,  or  praftiiing  them  on  the  Machine, 
as  you  think  proper,  at  your  Leifure  Hours :  What  fur-' 
ther  may  be  done  in  Eleftricity,  muft  be  left  to  the  Dif- 
covery  of  future  Experiments. 


DIALOGUE    VIIL 

€f  the  Nature^    Con^ruSfion^  and  Ufe  of  thi 
Barometer* 

Euphrofyru, 
A   S  I   am  engaged  to  fpend  the  Evening  abroad,  1 
Jr\^  ihall  be  glad  to  attena  your  philofophical  Explica- 
tions this  Morning,  CUonicus^  if  it  fuits  you. 

CUon.  Nothing  can  be  more  agreeable.  The  Morning  . 
is  the  prime  Time  of  the  Day  for  fuch  Purpofesj  but 
Bufmefs,  which  is  the  Bafts  of  Life,  obliges  us  to  apply 
it  other- ways,  and  Leifure  only  recommends  the  Even- 
ing, when  fomething  feems  wanting  to  recruit  and  exhi- 
lerate  the  Spirits,  languifhing  with  the  Labour  of  the  Dav« 

Vol.  L  Y  Hence 


Mr.  Lo'vety  of  Worceftn, 


1 


32a       THE  YOUNG  GEWTLEMA?^ 

Hence  thofe  incredible  Numbers  we  cvtrj  Night  obfaff 
Clouding  the  T  heal  res  of  Pky^,  Opciut,  and  Omtorieiy 
for  a  few  Hours  Amufcmcnt  to  the  Scnfca ;    and  tliofft 

fenerally  fpeaking^  low  enough  too ;  while  Ccw  aetoid  tn 
/clfons  on  the  Sciences,  and  the  noble  Refc^trcha  (f 

Philofophy, ^The  Morning  is  fi»e,  and  we  flull^  wjtk 

Pleafurc,  fee  what  we  are  about,  I  Ihall  thcnzfonr  ulv 
ihis  Opportunity  to  explain  to  you  fome  of  the  msA 
obfervablc  Properties  of  the  Air,  which  yet  rcmaiti  to  be 
confidered,  how  far  we  may  tcdyce  them  to  U&  in  itil 
Life,  and  exemplify  the  fame  by  proper  In&tumcnU  zid 
Experiments. 

Euphrof    This  will  alford  me  the  highelt    Plcafurt, 
But  J  what  are  wc  to  begin  with  firft  ? 

CUqh.  The  Weight  &f  thi  Air  is  the  moft  importint 
Property  ihtrcof^  every  W^y  conlidered.  TTic  whde 
Frame  and  State  of  Nature  are  inxacficd  m  iC  i  ind 
panicuhrly  the  Life  and  Health  of  Animala,  ind  Pluiu. 
Then  the  v.iriable  Heat  and  Cold  of  the  Air  will 
i3emand  our  Regard  on  many  Accoumj  \  and^  in  the  lift 
Place,  we  fh^ll  find  it  our  Intocft  to  advert  on  the  dif- 
ferent Decrees  of  the  Moisture  and  Dryness  of  di|H 
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in,  in  conftant  Refpiration. — In  like  Manner,  we  find 
the  Air  is  every  Way  neceffary  for  Vegetation;  the 
Bodies  of  Plants  as  well  as  Animals,  are  properly  organ- 
ized to  circulate  this  neceffary  Fluid;  and,  by  fome 
Experiments,  we  fliall  fee  hereafter,  it  will  appear  they 
refpire  great  Quantities  of  Air. 

Eupbrof.  If  this  be  the  Cafe,  and  our  Life,  as  well  as 
our  Health,  depends  fo  entirely  on  the  Weight  of  the  Air, 
I  think  it  behoves  every  one  to  get  the  beft  Information  of 
this  great  Principle  that  he  poilibly  can.  Pray,  what 
Methods  do  you  take  to  make  it  moft  eafily  known  to 
Mankind  ? 

Clion,  The  Experiments  of  the  Air-Pump  are  beft 
adapted  for  this  Purpofe.  They  {hew  the  univerfal  Ne- 
ceflity  of  this  Medium  ;  but  the  Barometer  is  that  Inftru- 
ment  alone,  which  meafures  the  Weight  of  the  Air,  and 
confequently,  will  give  the  moft  adequate  Idea  thereof  to 
your  Mind.  This  will  (hew  you  its  gradual  Increafe 
and  Decreafe  at  different  Times,  by  which  we  may,  in  a 
great  Meafure,  judge  of  the  falubrious  State  of  the  Air  ; 
for  by  this,  we  can  fee  when  the  Weight  of  the  Air  is 
greateft^  and,  confequently,  moft  conducive  to  our 
Health  ;  alfo,  when  it  is  leaft  of  all,  and  therefore  to  be 
upon  our  Guard  againft  any  Inconveniencies  that  may 
arife  from  thence ;  which  oftentimes  affcft  not  only  our 
Health,  but  our  Fortunes  alfo, 

Euphrof.  Pray,  what  do  you  mean  by  Fortunes,  in 
Regard  to  the  Barometer  ?  Is  that  any  Meafure  of  our 
good  or  ill  Succefs  in  Life  ?  Dqes  our  Riches  or  Poverty 
in  any  Meafure  depend  on  the  Heavinefs  or  Lightnefs  of 
the  Air,  Cleonicus  ? 

Clean.  I  can  affure  you,  my  Eupbrofyne^  that  it  is  a 
Matter  of  more  than  mere  Pleafantry,  and  whether  Peo- 
ple think  of  it  or  not,  it  is  certain,  they  are  richer  or 
poorer  for  bein^  more  or  lefs  prudent  in  their  Conduft  in 
Life;  and  therefore,  fmce  the  Barometer  moft  certainly 
indicates  the  State  of  the  Air,  in  Refpeft  to  its  Weight, 
it  follows,  that  it  muft  likewife,  at  the  fame  Time,  fhew 
us,  not  only  the  prefent  Circumftances  of  the  Weather^ 
but  alfo  prognofticate  the  future  Changes  that  may  im- 
mediately happen ;  and  on  fuch  Fore-knowledge  you  will 
readily  allow,  a  great  deal  muft  depend.     If  a  Journey 
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a  «i£;  Man  would  confult  \m 
prepared  to  avoid  dK 
might,  probabljF,  hive 
ii£  Ccfci,  the  too  general  Caiife  cf 
I  ofosdiBes  the  Lofs  of  Liib. 
i<x  TV  Se&,  atti  there  be  any  Hurricaiei 
Bsrm^er  proves  a  fiuthful 
r*''s  vci£  fcevkws  Notice  (tf  the  £um.— 
Lafiw:.  s  ic-^ri  aa^' at  Bufiorfs  of  Hufbandry  ;  a  Ptr- 
im^  Trfetrr  :r  a  Saramgur^  knows  the  proper  Scafai 
ir  aBL»«c  ^  Sickk  cr  Scrthc;  when  the  ignoraat 
Fanner  zaa  acvx  zjs  Com  and  his  Hay  improvidendy, 
'        r>  iLgJic  and  fpoil  in  the  forking 

be  of  fuch  mighty  Confe- 

ir,  it  is  furprizing  to  me,    that 

has  not  one  of  them  in  his 

the  Sake  of  fuch  a  fmall  Sum 

:  1  saxral  Index  for  Life,    Health,  and 

CUat^  Tfeer?  srr  mr  People  but  what  have  a  Weather- 
z^  ^  ene  Kjmd  or  other,  they  are  fo  fenfible  of  the 
fc'tLnr  ei'r^'in  ^eocral ;  but  it  is  in  this  Cafe  as  in  ma^ 
caer3^  if  ther  *gei  bat  an  Inftrument  with  a  Name  t» 
ic  ia£  »rr  a\err  little  Money,  they  are  iatisfiod ;  not 
RgxTttrrr  ibe  Tnitb,  or  intnnfic  Value  of  a  good  Con« 

Ejsirnl  Bt  what  you  iay,  there  are  different  Sorts  of 
fLnnKtfrr;  t  (houki  be  elad  to  know  how  they  are 
BcXi5e,  ai^  what  different  l^inds  of  them  are  in  Ufe* 

C^«.  I  fhall  £rff  (hew  you  the  Manner  of  making  one 
of  the  beff  Sort,   and  then  point  out  the  Forms  and 

Dcnciencics  of  the  Reft. 1  have  here  provided  vou 

with  what  we  nuy  properly  call  a  trifle  JFtatlkr^glafs^ 
confifting  ct  a  Barsmfter  of  the  beft  Sort,  a  Tberm9me$er^ 
and  a  Hj^rzrut^^  all  in  one  Frame;  by  which  the  StaM 
of  the  Weather,  in  all  the  abovomentioned  RefpeAs^ 
may  be  fcen  at  one  View. — Here  it  is.* 

Euphrof.  The  Inftrument  appears  not  lefs  elegant  than 
ufcful :  It  makes  a  Piece  of  ornamental  Furnttuie  for  a 

Gentleman's 
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Gefttleman's  Parlour,  or  Study ;  aid,  I  think,  the  moft 
fo  of  any  one  Thing  I  know  of  the  Philofophical  Kind. 
The  large  Tube  in  the  Middle  is  the  BaromeUrj  I  fee  j 
and  yott  may  now,  if  you  pleafe,  let  me  know  your 
Method  of  filling  it  with  Quick^filver,  and  likewife 
explain  to  me  how  that  proves  the  Meafure  and  the 
Weight  of  the  Air. 

CUon.  Tha:  I  fhall  inftantly  do,  in  fuch  a  Manner, 
that  yoti,  or  iny  one  elfe,  may  praftife  it  with  Pleafure 
afterwards.  Thus — the  firft  Thing  to  be  done  is,  to 
take  this  Hiial  of  Mercury  (which  is  about  one  Poutid 
aad  a  Quarter,  made  very  pure  for  this  Purpofe)  and 
to  heat  it  by  the  Fire  5 — ^thcn,  this  Glafs  Tube,  which 
in  now  empty  and  very  clean,  is  to  be  heated  by  the 
Fire  likewife;  and  then  nibbed  pretty  brifkly  with  a 
Piece  of  Leather,  or  Cloth,  juft  before  the  Mercury  is 
poured  in. In  the  next  Place,  this  little  Paper  Fun- 
nel, with  the  fmall  Hole  in  it,  is  neceffary  to  convey  the 
Quick-filvcr  rn  a  fine  Stream  to  the  Tube,  filling  it  by 
flow  Degrees  : — All  which  you  fee  me  now  perforrt. 

Euphr^f,  And  a  very  pretty  Sight  it  is,  to  fee  the 
Quick-filver  trickle  down  the  Tube. — But  I  obferve,  as 
the  Qjiick-filver  rifes  in  the  Tube,  there  are  Bubbles  of 
Air  in  feveral  Parts  of  it  left  behind.  Pray,  how  do  yoii 
get  them  out,  when  the  Tube  is  filled  i 

Cleon.  There  are  feveral  Methods  by  which  this  may 
be  done,  but  the  beft'is  as  follows  : — I  continue  pouring 
in  the  Q^iick-filver  'till  it  fills  the  Tube  within  an  Inch 
of  the  Top  J  then  fctting  down  the  Phial,  I  npply  my 
Finger,  hard  and  clofe,  upon  the  Top  of  the  Tube,  and 
then  invert  it;  by  which  Means,  you  fee,  thd  Air^ 
which  was  on  the  Top,  now  rifing  through  all  the 
Quick-filver,  gathers  every  Bubble  in  its  Way ;  then  I 
revert  the  Tube,  or  turn  it  up  again  ;  the  Bubble  of  Air 
now  re-afcends,  and  if  any  fmall  Bubbles  remain,  they 
are  now  taken  quite  away,  and  the  whole  Body  of  the 
Quick-filver  is  left  entire. — Look  narrowly  at  it,  and  tell 
me  if  you  can  perceive  one  finglc  Bubble  of  Air. 

Euphrof    Not  one. It  is  quite  pure,  and  beauti* 

fully  black,  like  Jet. — Pray,  what  do  you  next  ? 

Cleon.  I  take  the  Phial,  and  fill  the  Tube  to  the  Top. 
Then,  I  pour  the  Remainder  of  the  Qiiick-fiiver  into 
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this  Tea-difii  ;  and  putting  my  Fitigcr  hit  on  the  Tof 
of  the  Tube,  I  once  niofc  invert  it^  and  put  my  Fmg^, 
with  clu  Eiid  of  the  Tube,  under  the  (juick-filvcr  in  dm 
Cup  ;  then  withdraw  my  Finp^r  gcntJv  from  the  Tuls^ 
fo  chat  the  Mer  ury  in  tht:  Tube  and  Cup  m^if  rcadify 
unite,  witivoiit  a  Particle  of  Air  getting  tn.^Aod  mm 
you  fee  tht  SIver  Tubfidc,  or  fmk  dawn  ffom  the  Topio 
its  necefiiiry  Ht  :^ht- 

Euphrof  V  rv  :;ood,  it  docs  fo*  But  why  does  it  noc 
fmk  lower-j  CUcnkus? 

Clfi?'^^  It  can  fink  no  lower  i  bccaufc  the  Air  wi!l  fy|i* 
port  fo  TTiuch  in  the  Tube  as  is  equal  to  it5  owtl  Wcighl^ 
upon  the  fame  Bife,  with  that  of  the  Quick-fil¥rr  |  tm 
when  two  Fluids  mutually  prefs  upon  each  othtr,  xhtew 
will  iihviiys  keep  tnoving,  *til!  they  come  to  an  Equib- 
brmm,  or  where  the  Weight  13  on  each  SidecquiU,  and 
then  they  muft  ntceflanly  fuJlain  each  other  at  reft, 

EiiphrsJ\  I  remembcf  you  told  mc>  that  the  Weight  af 

the  Air  upon  a  fqBare  Inch*    was  equftt  to  mbout  ij 

Pounds,  and  by  this  Experiment,  1  fuppofe^  if  the  Tide 

was  of  :l  fquare  Form,  and  the  Bore  of  it  equal  ic^i 
r^. .    T u      :f    :*    .-. £11,^    -*.:*i^   rt.>:«c  ^u j 
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Mercury  in  the  Tube,  which  ought  by  no  Means  to  be ; 
for  the  Height  of  the  Mercury  in  the  Tube  is  always 
meafured  from  the  Surface  of  that  in  the  Bafon,  and 
therefore,  unlefs  the  latter  was  always  to  continue  the 
fame,  the  Variations  of  the  former  could  never  be  duly 
eftimated. 

Euphrof,    I  fuUy  comprehend  your  Meaning  in  this 

Refpe6l. What  elfe  is  neccflary  to  the  Perfeflion  of 

this  Inftrument  ? 

Cleon,  The  Size  of  the  Bore,  which  ought  to  be  never 
lefs  than  two  Tenths  of  an  Inch,  nor  need  it  be  more 
than  four ;  in  Tubes  of  a  fmall  Bore,  there  h  a  fenfible 
Force  of  Attraftion  from  the  Sides  of  the  Tube,  which 
prevents  the  free  Motion  of  the  Quick-filver  in  it ;  and 
in  fuch  Cafes,  no  Alteration  in  the  Weight  of  the  Air 
can  be  feen,  'till  it  is  great  enough  to  overcome  that 
Force  of  Attraction  in  the  Tube ;  and  therefore,  thofc 
Weather-glaffes  which  are  made  with  fmall  Tubes,  hold 
but  a  little  Quick-filver,  and*  come  very  cheap  ;  but  are, 
at  the  fame  Time,  good  for  little  or  nothing  to  the  Pur- 
chafer;  whereas,  on  the  contrary,  in  the  Tubes  which 
are  large,  and  will  hold  near  a  Pound  of  Quick-ftlvcr, 
the  Weight  of  it  will  render  it  independent  of  the  At- 
traAion  of  the  Tube ;  its  Motion  will  always  be  free, 
and  it  will  flicw  the  very  firft  and  moft  immediate  Altera- 
tion in  the  Weight  of  the  Air ;  and,  in  (hort,  no  other 
Barometer^  than  what  I  have  now  defcribed,  will  do  this; 
and  confequently,  this,  as  it  is  the  moft  fimple,  fo  it  is 
the  beft  Form  of  any. 

Euphrof,  You  have  convinced  me  very  rationally,  that 
this  muft  be  the  beft  Form  of  a  Barometer.  But  why, 
then,  is  there  fuch  a  Variety  of  other  Forms  of  this 
Inftrument,  if  this  be  the  beft  of  all  f  For  I  remember, 
upon  a  Vifit  the  other  Day,  I  faw  two  Barometers  in  the 
Gentleman's  Parlour,  of  a  very  difFcrent  Form  from  this  ; 
one  of  them  had  three  Glafs  Tubes,  bent  almoft  hori- 
zontally towards  the  Top,  and  difpofed  between  feveral 
rich  filvered  Plates,  with  curious  Engraving,  and  a 
charming  gilt  Frame  ;  I  think  he  faid,  it  coft  him  eight 
0T  ten  Guineas.  —  The  other  confifted  of  a  very  long 
Tube,  bent  at  the  Bottom,  and  turned  up  rgain  to  the 
'Xop  of  the  Frame  5  the  firft  Part,  I  obferved,  was  filled 
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with  Quick-filvcr,  the  other  Vith  a' Sort  of  blue  Liqiur, 

but  what,  I  don't  know. Pray,  why  do  Gentlonoi 

Chufe  thcfe  other  Forms  ? 

Cleon.  Several  Reafons  may  be  afligned  for  it.  —  Ftrfti 
every  Gentkman  that  wants  a  Barometer  cannot  be  fii|K 
pofed  to  know  which  is  the  beft  Form  ;  When  tkey 
apply  to  the  Shops,  they  are  very  gravely  and  h^itifiif 
perfuaded  to  buy  that  Sort  which  the  Shop-keeper  has  at 
Hand,  and  which  his  Profits  are  largeft  upon.-^In  the 
fecond  Place,  they  are  alfo  told,  that  the  Motion  of  the 
Quick-filver  (or  other  Fluid)  is  five  or  fix  Times  ai 
great  in  thofe  of  a  bent,  or  diagonal  Form,  as  in  the 
nmple  upright  one,  and  they  immediately  conclude,  that 
they  muft  be  fo  muCh  better  of  Courfe. — A  third  Reafon 
for  fuch  a  bad  Choice  is,  that  many  Gentlemen,  as  well 
as  Ladies,  aftetSl  to  have  Things  very  fine  and  Ihowyi 
•  and  fuch  as  fliall  make  a  grand  Appearance.— —And  to 
mention  no  other  Reafons,  ynlefs  an  Inilrument  bccofily, 
one  Sort  of  Buyers  will  have  no  great  Opinion  of  thefn« 
tand  the  Retailer  will  find  it,  very  often,  a  difficult  Mat- 
ter to  difpofe  of  his  Goods  to  fuch  Sort  of  People,  with- 
out a  magnificent  Price. 

Euphrof,  But  all  you  have  now  faid,  falls  (hort  of  the 
Satisfadion  I  expected.  —  I  imagine,  when  People  buy 
fuch  Things,  they  have  a  greater  Regard  to  Ufe  than 
Decoration,  and  would  always  be  fond  of  that  which 
was  bcfl  in  its  Kind  ;  to  which  People  of  Fortune  might 
annex  as  fplendid  an  Apparatus  as  they  pleafe.— But  if 
the  Scale  of  Motion  for  the  Quick- filver,  in  the  com- 
pound, diagonal  Barometer,  be  fo  great,  as  to  amount 
to  no  lefs  than  30  or  40  Inches  in  Length  (as  you 
hinted  juft  now),  and  in  that  which  you  recommend  the 
Scale  is  limited  to  three,  I  profefs  I  am  one  of  them 
that  cannot  readily  fee  why  thofe  (hould  not  be  preferable 
to  this. 

CUon.  The  Reafon  why  you  do  not,  is,  bccaufc 
you  have  not  confidcred,  that  the  principal,  and  critical 
life  of  a  Barometer  is  to  fhew  thcfirji  jflteratitm  in  the 
Weight  of  the  Air,  which  ought  Xo  be  known  f5w  the 
more  early  and  certain  Prognoftics  of  the  Weather, 
and  for  being  the  more  duly  prepared  for  the  Cooft- 
gucnccs  of  it.  A  Tclelcopc,  that  would  not  ihcw 
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the  Montients  of  the  Beginning  or  End  of  a  Tranfit, 
ought  jiot  to  be  called  an  agronomical  one^  or  thought,  by 
any  Means,  perfect  in  its  Kind ;  a  common  Telefcope^ 
or  a  Bucket  of  Water,  will  ferve  incurious  People  for 
viewing  an  Eclipfe ;  and  fo  any  Sort  of  Barometer  will 
ftiffice  for  (hewing* the  Alteration  of  the  Air,  when  it 
has  already  happened.  The  long  Scale  is  only  a  vulgar 
%rTQT  ;  there  are  better  Methods  contrived  to  anfwer  the 
fame  Purpofe,  in  a  fimple  Barometer,  for  fuch  as  have 
Ingenuity  enough  to  ufe  them  ;  I  mean,  a  common 
Underftanding  only  ;  for  little  more  is  required  to  be 
Matters  of  the  niceft  Parts  of  this  Art,  when  we  get 
into  a  right  Way  of  thinking  about  it. 

Euphrof.  I  am  not  fatisfied  yet ;  tho'  there  may  be 
great  Truth  in  all  you  have  faid. — You  have  not  yet 
tdd  me  why  a  Barometer  of  a  large  Scale  will  not  fhew 
the  firft  Variation  of  the  Weight  of  the  Air,  as  well  as 
this  of  a  fmall  one. 

Clean.     Well ;  you   have  brought  me  to  the  Point, 

and  I  will  now  declare  the  Reafon  to  you. The 

Mercury,  in  thofe  large  Scales,  does  not  reft,  or  depend 
upon  |he  Air  alone,  but  upon  the  Tube  in  which 
it  is  contained,  and  the  longer  the  diagonal,  or  bended 
Part  of  the  Barometer  is,  and  the  greater  their  Number, 
the  more  will  the  Quick-filver  reft  on  the  Tube,  and  the 
greater,  of  Courfe,  will  be  the  Impediment  of  it5  Mo- 
tion \  for  it  is  here  confidered  as  a  Body  moving  up 
and  down  an  inclined  Plane,  and  then  the  Refiftance 
that  is  given  to  fuch  Bodies,  confidered  mechanically, 
joined  with  what  refults  from  the  natural  Cohefion  be- 
tween the  Quick-filver  and  Glafs,  muft  prove  a  con- 
iiderable  Obftrudion  to  its  Motion  ;  and,  'till  the 
Weight  of  the  Air  be  fo  far  altered  as  to  Overcome  thofe 
refifting  Forces,  the  Motion  of  the  Quick-filver  cannot 
begin,  and  therefore  it  muft  be  conliderably  after  the 
Time  that  it  commences  Motion  in  the  upright.  Ample 
Barometer. — When  I  have  (hewn  you  fome  Experiment$ 
in  Mechanics  you  will  be  better  able  to  underftand  the 
Reafen  and  Truth  of  what  I  now  tell  you ;  at  prefent 
it  will  not  be  worth  while  to  fpend  more  Time  in  (hew- 
ing how  this  Principle  of  Refiftance  will  ever  lie  as  an 
inAiperable  Obftade  to  the  Perfedion  of  any  other  Forms 

9f 


THE  YOUNG 


Barometers, The  H^bi^^Bm'wteUr 

Ingenuity  than  Ex^6tncft  lo  recommend  it*- 
that  Barometer,  which  a  Gendeman  has  Isfel^  contritfJ 
to  ihew  the  Height  of  the  Mercury  for  every  Dajf  in  tbaJ 
Year,  dcfervcs  very  much  to  be  admired  for  tto  Mc-l 
char\Um  and  Conirivmcc,  but  it  too  cxpcftiivC|  nrf' 
liable  to  the  Objedtun  of  Ina^mrOty  with  the  Rdl  ef ' 
the  compound  F-^rr}:. 

Eupkrd^.    I  ilc,  you  are  determined  to  sdmrt  of  m^ 
Coni^ru(5tion  of  this  Ijii^ruiuent»  hut  what  I  here  hmi^l 
therefore  J  pray,  let  me  know  h.iw  1  may  render  thisfliort^ 
Scak  equivalent  to  a  targe  one,  a$  you  }uft  nofT  iipplf'd 
might  be  done, 

CUm,  The  Stale,  at  prefefi%  contaim  but  dine 
Inche;^,  and  each  Inch  b  dividi^d  into  ten  equal  Phfli} 
which  you  fee  are  viGhle  enough  to  the  Eye  j  tlierdbfef 

the  whole  Scale  concaina  ihifty  vifiblc  Parti, How 

much  farther  would  you  chufe  to  go  I 

Ekphrof  You  may  depend  upon  it,  my  Ciiriori^  ^ 
carry  liie  is  far  2$  lean  poffibty  go^  in  that  RcfpeSj 
and  you  can  beft  tell  me^  where  I  m*jft  flop.  ^J 

Ckon,     That  1  will  do.     You  may  have  each  of  dttftS 
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equal  Parts,  which  is  as  far  as  the  moft  fcrupulous  Philofo* 
pher  can  defire. 

Euphrof,  All  this  may  be  true  enough  for  ought  I 
know ;  but  unlefs  you  can  explain  it  to  me  by  an  Ex- 
ample, you  may  as  well  tell  the  Story  of  your  Vernier 
to  my  Linnet,  as  to  me. 

Cleon.  I  make  no  doubt  but  you  will  eafily  underftand 
it  by  an  Example  or  two,  which  you  fliall  perform 
yourfelf,  that  you  may  be  the  more  ready  at  it  another 
Time, 

Euphrof,     That  pleafes  me  well : But,  what  am 

I  to  do  firft  f       • 

Cleon,  Caft  your  Eye  on  the  Barometer,  and  move 
the  Index  of  the  Vernier  nicely  tQ  the  Edge  of  the 
Quick-filver  in  the  Tube. 

Euphrof,     This  I  have  done. What  is  the  next 

Thing  to  be  obferved  ? 

Cleon,  J^ook  the  Divifion  on  the  Scale,  that  is  next 
below  the  Index  of  the  Vernier^  and  tell  me  what  it  is. 

Euphrof     I  will  look. r^^^-It  is  the  fecond  Divifion 

above   30 ;  by   which,    I   pfefceive,  the  Quick-filver  is 
more  than  30  Inches  and  7*j  of  an  Inch  high. 

Cleon,  Very  right ;  and  now  you  are  to  tell  me  how 
much  more,  by  obferving  what  Divifions  of  the  Vernier 
and  Scale  coincide,  which  you  are  next  to  fee. 

Euphrof     I   obferve,    the   fourth    Divifion   upon   the 

Vernier  is  juft  againft  the  Divifion  upon  the  Scale. 

But  what  do  I  learn  from  thence  ? 

Cleon.  From  thence  it  is  apparent,  that  the  Index  is 
advanced  four  Parts  out  of  Ten,  from  the  fecond  to  the 
third  Divifion  of  the  Scale  above  30. And  there- 
fore, the  whole  put  together  amounts  to  this,  that  the 
Quick-filver  in  the  Tube  ftands  at  the  Height  of  30 
Inches  tV  of  an  Inch,  and  -^^^  of  another;  that  is,  30  . 
Inches,  and  24  hundredth  Parts  of  another  Inch,  is  the 
Height  of  the  Quick-filver. 

Euphrof  Very  good  ;  I  fee  by  this  plainly,  that  I  can 
determine  the  Height  or  Motion  of  the  Qiiick-filver  to 
the  Hundredth  Part  of  an  Inch  ;  which  I  am  fure  will 
be  fufficient  for  my  Purpofe;  and,  I  fuppofe,  for  any 

one's  elfe. Is  there  any  Thing  farther,  in  regard 

to  Barometers,  worth  my  Notice  at  this  Time  ? 
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Tos  KfitDT  Other  Circ«ai« 
tD  Rznmctcrs,  b«t  I 
TaK,  sr  prefent,  as  my 
with  TCMI9  b  to  BMke 
-wi^  3a£  v:>a:s  ii  bd^y  and  moft  per- 
nor n  zr  31  im-  amaur  ^^e  LJuiatiits  ufed  ia  every 
■^fT  m:  Tfc  r-ii*  %~:  ^h^  saocKxe  difmiis  this  Suljeft, 
^K  JUL  Bvi  11  mriis=r  gnjc.iir  Ic^nuncnt,  by  which 
TSTiius  I3l,-bl^  Of  Heat  and  Cold  in  the 
:n£  ftiirc:::*   z£  oe  osxt   Ldrure-hour  which 


DIALOGUE    IX. 
Cf  A  Xjnrzjmz  Tf  r  The&mometers,  mid 


ISz7  srcr  HI  C^ocrtaakr,  GfaKjaSy  of  jnitting  yon 
IT  Mair  IT  TSiar  ?,tj«>t>  of  explaining  to  me  the 
Xxmc  j£  zx  Tauuc^viTER,  by  which  you  meafure 
ne  IVr"=s5  jc  5-32  joi  Coid  in  the  Air. 

cLa^     N>-cor]r  1$  »xc  ready  to  fulhl  Engagements 

«c  cr^  xr*£.  rtifi  mTiielir,  and  I  fliall  embrace  every 

O^.'T^nmr.rr    ::r   1^2:   Purpofe ;    efpecially  the  prefent 

^cj=C     T»  Nir;£:e  ot  the  Thermometer  i$y  undoubtedly, 

icct.3&s£  xiEicet^  i>£  p'^anteft  Speculations  in  PhiloTo* 

rtT.     As  rbi  Diirn  of  this  Inftrument  is  to  pvc  us 

s  E^aziar  «  tr.i  H^:  or  CoW  in  the  Air  at  all  Times, 

c  :i  rr  i3S=r,  ::  mfi:t  oz  of  the  utmoft  Confequence  upon 

d= .-  Accc-unr?  ;  iince  the  Health,  and  confequently  the 

Lifr,  Of  Min  is  greatly  affeiSed  by  this  Quality  cf  the 

A'r;    I    rrfi  rx)t   give  you   Inftances  of  the  manifold 

^Iherfes,    Ditcaics, '  and    other   Misfortunes   that   have 

happened  to  Mankind  in  every  Age,  from  the  Intempe- 

ratvre^    and   Extremity  of  Heat  and  Cold   in  the  Air, 

and  therefore,  we  cannot  be  too  fufiicicntly  intruded  in 

U  Che  proper  Methods  of  guarding  againft  them ;  and 

ft  enly  fo^  but  the  Vegetation  of  different  Kinds  of 

I  Plants 
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Plants  and  Trees  depends  upon  a  peculiar  Degree  of 
Warmth  or  Heat  in  the  Air,  Water,  or  Earth,  in  which 
they  grow,  and  the  Thermometir  is  found  to  be  the  prin* 
dpal  Inftrument  for  all  fuch  Purpofes. 

Eupbraf.  As  this  is  the  Cafe,  it  will  undoubtedly 
foUow,  that  the  Ingenuity  of  Men  of  a  philofophic  Turn, 
muft  have  contriv'd  and  introduced  many  difierent  Forms 
and  Stru&ures  of  this  Inftrument ;  I  fhould  be  glad, 
therefore,  to  know  what  they  are,  and  how  many  ? 

Clion.  I  muft  obfisrve  to  you,  in  the  firft  Place,  the 
Rationale  of  the  Inftrument  in  general,  and  then  recount 
to  you  ibme  of  the  beft  Methods  of  conftruAing  a  Scale 

fpr  its  Ufe. In  the  firft  Place,  therelbre,  you  are 

to  obferve,  that  every  Caufe  is  beft  eftimated  or  meafured 
by  the  EiFeds  which  it  produces;  and  fince,  in  moft 
Bodies,  the  £ffe<Sl  of  Heat  is  an  Increafe  of  their  Dimen- 
iions,  therefore  the  variable  Bulks,  or  Dimenfions  of 
Bodies,  will  be  a  proper  Meafure  for  this  Purpofe,  and 
thofe,  whofe  Dimenfions  are  moft  of  all  increafed,  or 
diminiflied,  by  Heat  or  Cold,  firft  offer  themfelves  as 
the  propereft  Subjeds  to  anfwer  this  End ;  and  fmce 
Fluids  are  much  more  fubjoA  te  a  Dilatation  and  Con« 
tradion  of  their  Bulk,  than  folid  Bodies,  our  firft  and 
laft  EfTays  of  this  Kind  have  been  made  with  them. 

Euphrof.  Among  the  dijfiferentKiBds  of  Fluids,  which 
have  been  moftly  ufed  for  the  Meafures  of  Heat  and 
Cold? 

Clion.  The  Ai&  is  a  Fluid,  moft  of  all  apt  to  rarify 
with  Heat,  and  be  condenfed  with  Cold,  and  would 
fervc  for  the  Medium  of  a  Thermometer  the  beft  of  any 
Thing  in  Nature,  were  it  noi:  that  the  fame  Ef&dts  are 
produced  from  other  different  Caufes.  According  to  the 
different  Gravity  of  the  Air  it  will  occupy  a  greater  or 
Irffer  Space,  as  well  as  from  different  £>egrees  of  H^t 
and  Cold,  and  fo  the  Experiment  of  a  Thermometer  with 
Air,  would  become  ambiguous,  as  it  would  be  often- 
times doubtful,  whether  the  Ef{e£t  was  owing  to  one, 
or  the  other  Caufe. 

Eupbrof.  And  are  there  any  Sort  of  Fluid  Bodies 
which  will  be  extended  or  contracted  by  Heat  or  Cold 
alone? 
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CUm.  Yes ;  every  other  Fluid  but  Air,  as  all  odieri 
are  deftitute  of  a  Spring,  or  Elafticity,  and  are  incom* 
preffible  from  any  Weight  on  their  Surfaces,  the  Altera- 
tion,  therefore,  that  they  undergo  in  their  Bulks  muft 
be  from  Heat  and  Cold  alone;  among  thefe,  Waux 
expands  and  contrads  but  little,  and  therefore  not  fo 
fit  a  Subject  for  a  Thirmometeri  befides,  it  has  been 
lately  found,  than  an  Increafe  in  the  Bulk  of  Water 
H'iil  be  occafioned  by  a  certain  Degree  of  Cold,  as  well 
as  generally  by  Heat,  which  render  it  ftill  more  unfit 
for  this  Purpofe.  But  that  which  moft  of  all  forbids  the 
Ufe  of  Water  in  a  Thermometer  is,  that  it  will  not  retain 
its  Fluidity  fo  long  as  is  neceflary,  but  freezes,  congeals, 
or  becomes  fixed  by  a  certain  Degree  of  Cold,  and 
then  breaks  the  Inftrument,  by  its  increased  Bulk. 

Eupbrcf,  There  are  difierent  Sorts  of  0//r,  which, 
I  prefume,  may  have  all'  ftood  a  Scrutiny  in  this  Re- 
fped;  pray,  what  has  been  the  Succefs  in  regard  ta 
them  ? 

CUtm,  Our  Firtuofi  have  fucceedrd  greatly  in  their 
Tlermsmeiersy  conftrutled  with  0/V,  particularly  Linfced- 
Oil,  which  as  it  requires  a  much  greater  Heat  to  make 
it  boil  thnn  Water  does,  or  Spirits,  of  that  which  mdts 
Wax,  Tin,  and  Lead  ;  but  as  it  can  be  applied  to  no 
greater  Degrees  of  Heat  than  thofc,  and  moreover,  as 
the  Oil,  by  its  vifcid  Quality,  is  apt  to  ftick  to,  and 
foul  the  Tube  in  which  it  is  contained,  the  Oil  Therm§^ 
meter  is  of  late  but  very  little  in  Uk,  though  it  has  been 
rendered  very  famous,  as  it  has  been  made  a  Standard 
for  Experiments  on  the  Weather,  by  the  great  Sir  Ifaac 
NrzLisn ;  and  they  are  ftill  of  conliderable  Ufe,  where 
£reat  Degrees  of  Heat  are  not  required,  as  in  Hot- 
Houfes,  &c. 

Eupkrcf.  But  is  not  that  Fluid,  which  we  ufually 
call  a  Spirit^  a  proper  Subjeft  for  thcfe  Purpofes  ?  Do 
not  Spirits  of  Wine,  for  Inftance,  expand  and  contrail 
with  Heat  and  Cold,  and  thereby  anfwer  the  Firtuofo** 
Purpofe,  in  a  ver)'  neat  and  elegant  Manner  ? 

C/r9ir.  It  will  do  fo,  and  accordingly  has  been,  and 
ftill  IS  ufed  for  that  Purpofe  ;  but  fome  Objections  lie 
againft  the  Ufe  of  Spirit ;  as  firll,  it  b?ing  colourlcfs,  it 
is  necefiary  to  tinge  it  with  Cochineal,  or  fome  fuch 

Matter, 
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Matter,  which,  by  Degrees,  adhering  to  the  Sides  of 
the  Tube,  greatly  fullics  it,  and  obftruds  the  free  Mo- 
tion of  the  Spirit.  Again,  it  can  fhew  no  greater 
Degree  of  Heat  than  that  which  will  make  it  boil,  in 
which  Refpea  it  falls  very  fliort  of  the  Ufe  of  Oil.  In 
the  3d  Place,  not  only  Wiiter,  and  Oil,  but  even  Spirit 
too,  will  freeze  with  an  intenfe  Degree  of  Cold  j  befidc 
fome  other  Imperfedions  in  a  Spirit'Thermometer  that 
might  be  mentioned. 

Euphrof.  Why  then  if  neither  fVater^  Oily  or  Spirit^ 
will  anfwer  the  Philofopher's  Purpofe,  I  fuppofc  we 
fhall  be  obliged  to  have  recourfe  at  laft  to  ^ick-Jiher  ; 
for  I  can  think  of  nothing  elfe ;  and  1  obferve,  it  is 
what  you  have  in  the  Thermometer  of  your  Tripk  Weather- 
glafs  \  which,  as  it  is  defigned  for  your  own  Ufe,  I  pre- 
fume,  you  think  the  beft  of  all  others. 

Cleon.  It  generally  is  the  beft  for  all  the  Purpofes  ' 
of  meafuring  Heat  and  Cold,  the  Quick- filver  bein^ 
very  dilatable  with  Heat,  and  the  Attradlion  between 
the  Particles  of  Quick- filver  being  much  greater  than 
thofe  of  Glafs,  is  the  Reafon  why  it  will  move  extremely 
free  with  Heat  and  Cold ;  to  which  we  may  add  the 
Purity,  and  higheft  Degree  of  Fluidity  in  this  Subttancc 
above  any  other ;  though  even  a  mercurial  Thermometer 
limply,  and  alone,  will  not  anfwer  every  End  propofed 
by  thofe  who  are  very  curious. 

Euphrof,  Pray,  CleonicuSj  in  what  Refpeft  is  it  de- 
ficient ? 

Cieon.  In  one  material  Point,  viz.  though  it  really 
(hews  the  grcateft  Degree  of  Heat  and  Cold  that  happens ; 
yet,  as  the  Speftator's  Eye  is  not  always  upon  the  Tube, 
he  may  not  be  apprifcd  what  thofe  greateft  Degrees  of 
Heat  and  Cold  were ;  therefore,  may  remain  ignorant  of 
a  Thing  he  may  greatly  wifh  to  know. 

Euphrof,     And  have  you  no  Remedy,  no  Invention, 
for  this  Purpofe  at  Hand  ?    I  think  it  is  Pity  if  there 
be    not ;    becaufe  it  is   a  Point   of  fuch   Curiofity,    as 
even  I  myfelf,  though  a  IVoman^  fliould  be  glad  to  be  ' 
fatisfied  in. 

Cleon,  The  World,  till  very  lately,  has  had  no  Op- 
portunity of  obferving  thofe  nice  Particulars,  It  was 
ibmewhat  furprifing,  that  fo  many  learned,  and  curious 

Gentlemen^ 
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Gentlemen,  who  lived  in  the  laft  Age,  fliould  not  thii^ 
of,  and  communicate  a  Method  for  this  Purpofe.  I  do 
not  remember  in  my  Reading,  it  was  ever  fo  much  9 
mentioned  in  their  Writings;  but,  at  Length,  wc  ut 
happily  pofieflcd  with  an  Invention  that  fully  anfwen 
thefe  Purpofes.  The  attentive  Philofopher  dUi  ncNT 
readily  obfen'C  the  Meafure  of  the  greatcft  Hcmt^H 
Hczt  and  Cold,  as  well  as  of  any  other :  Tnis  we 
receive  too  from  the  Hands  of  a  Nobleman  ;  of  whkb 
curious  Contrivance  I  (hall  give  you  a  more  particular 
Account  by-and-by,  when  I  have  more  fully  inforraei 
Tou  of  the  Ufes  to  be  made  of  the  more  common  T&rr- 
Mumiters, 

Eupbr^.  Well !  I  ihall  detain  you  fomc  Time  on 
this  SubjeA,  as  I  have  many  Queftions  to  afk  of  die 
Ufes  of  that  pretty,  little  Inftrument;  and,  in  the 
firft  Place,  why  are  the  Bores  of  thofe  Tubes  made 
fo  extremely  fmall  ?  For  unlefs  my  Eyes  were  good, 
I  Ihould  fcarce  perceive  the  Vein  of  Quick-filver  in 
them. 

C/esn.  You  will  readily  conceive  the  Reafon  of  this 
even  before  I  mention  it,  if  you  did  but  advert,  that 
the  fame  Quantity  of  a  Fluid  will  pafs  through  a  greater 
Length  in  a  fmall  Tube  than  in  a  large  one  ;  by  which 
Means,  the  Diviflons,  which  meafure  this  Space  in 
the  Scale,  become  larger,  and  confequently  more  eafily 
obfcrvcd  5  for  unlefs  the  Quantity  of  Quick-filver, 
and  therefore  the  Bulb  of  the  Tube  be  large,  this 
Space,  thro'  which  it  moved  in  the  Bore  of  the  Tube, 
would  not  be  confiderable,  unlefs  that  Bore  was  very 
fmall. 

Euphro/i  I  am  afraid  you  will  think  me  impertinent, 
if  I  (hould  a(k  you  how  thev  get  the  Quick-filver  thro* 
fuch  a  fmall  Bore  into  the  Bulb  of  the  Tube. 

C/eon.  Not  at  all  fo ;  for  I  like  to  hear  People  in- 
quifitivc  about  the  Manner  of  doing  Things  :  (bthat  when 
I  obferve  a  Pcrfon  viewing  any  Thing,  in  its  own 
Nature  very  curious,  and,  at  the  fame  Time,  fccm  not 
concerned  to  know  how  it  be  done,  I  always  take  it 
for  granted   there   is  Want   of  Genius.  ■  Not  that 

I  can  pretend  to  inform  you  of  the  whole  Procels;  in 
this  Cafe  it  will  be  fuflicient  to  mention  two  Particulars ; 

the 


AND   LADY'S  t>JHILOSOPkY;      337 

the  iirft  is,  that  they  drive  the  Air  out  of  the  Tube  with 
the  Flame  of  a  Lamp,  and  when  the  Air  is  gone,  any 
Thing  fluid  will  eafUy  run  into  it^  and  therefore  the 
Mercury,  from  a  Paper-funnel  placed  over  the  Top  of  the 
Tube.  2dly,  In  order  that  the  Mercury  may  be  as  pure 
^s  poffibJe,  it  is  firft  made  to  boil,  and  then  poured  in, 
not  only  very  pure,  but  likewife  free  from  Air,  and  fo  it 
will  always  remain^  and  by  that  Means  become  fit  for 
Ufe. 

Euphrof,  You  will  now  indulge  me  with  an  Account  of 
the  particular  Ufesof  lYi^Thermometit  \  for  though  I  know 
fomewhat  of  them,  yet  I  would  be  glad  to  be  ftill  more 
perfe£Uy  informed. 

CliOHi  I  need  not  tell  you^  in  general^  that  the  Defign 
of  a  Thermomettr  is  to  meafuic  the  difierent  Degrees  of 
Heat  and  Cold  in.  the  Air,  br  to  (hew  its  various  Tempe-^ 
rature  in  thofe  Refpects ;  this  always  proves  a  Pleafure,  as 
well  as  a  Curiofity  to  inquifitive  Minds,  efpecially  as  we 
can  exa&ly  fee  it  meafi^red  by  the  Div^fions  of  the  Scale, 
much  better  than  we  can  be  acquainted  with  it  from  any: 
of  our  common  Senfes.  ^    , 

Euphrdf.  But  I  obferved^  from  what  I  heard  a  young 
Phyfician  fay  not  long  flnce,  that  they  mufl  be  of  con- 
fiderable  Ufe  in  Medicine ;  for  he  was  obferving  to  the 
Company,  that  they  were  the  befl  {ndex  of  thelieat  of 
the  human  Body,  and  that  in  a  feveriih  State  he  could 
form  his  Prognoftics  more  certainly  by  that  Inflrument, 
than  any  other  Way. 

CUon,  No  doubt  of  it  j  as  the  Thirmometer^  placed  in 
the  Hand,  in  the  Mouth,  or  under  the  Arm-pit,  and  there 
held  for  the  Space  of  a  Minute,  will  undoubtedly  difcover 
the  Debtee  of  Heat  in  fuch  a  Body ;  by  which  it  will  be 
eafy  to  underftand  if  it  has  a  Tendency  to  be  feverifh, 
and  how  far  it  is  fo ;  for  which  Purpofe  the  feveral  De-- 
grees  of  Heat  are  marked  upon  the  Ttermonuter,  as  you 
here  fee;  and  it  would  be  worth  the  Phyficians  while  to 
obferve  every  Degree  of  Heat,  fr^^n  the  leafl  to  the  highefl, 
in  a  Fever,  and  to  have  a  Sc^l(^  properly  divided  by  fuch 
Experiments,  for  the  Ufe  of  the  Faculty,  and  of  Man- 
kind in  general :  We  have  them  in  a  common  Way  al- 
ready, but  not  with  that  Accuracy  as  could  be  wifhed.   In 

Vol.  L  Z  Fann- 
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which  you  fee  heie,  die  fireeuif 

32,   a  Tcmpentte-heat  at  55,  tk 

at  75,  dK  Heat  of  the  Blood  at  95,  lod 

at  lie  ;  hot  then  tbefe  Tilings  are  aJI  iai 

ccncral  Way »  and,  indeed,  it  would  be  a 

£SoaIt*Mattcr  Id  albertnn  them  in  fo  accurate  i 

as  GOuId  be  wiflied. 

As  an  Degiecs  of  Cooipariibn  are  relative  to 
Sumdmi^fUu  rf  Htat^  fliould  not  that  be 
hk  ist  aC  nxBo  upon  and  deiefnnnro  r 

Cndouhcrdiy;  it  on^  Co  be  io,  if  one  knew 
\  War  to  do  it ;  far  dus  intennediate,  or  Standard* 
fri&ao,  w^kh  o^it  to  Ihew  what  we  call  the  Tcmperate- 
-^       •      ■  Heat  and  Cold,  is,  hi  itfelf, 

1  if  we  confider  it  as  a  Mean 
of  Heat  and  Cold,   then  thofe 
;  oogfat,  in  the  firft  Place,  to  be  determined  and 
i  before  the  Mean  or  Temperate-point  can  be  deter- 
If  we  asake  die  two  Extremes,  30  for  Freeaing, 
1  S6  for  the  gteattft  Simmier^s-heat,  in  general,  dien 
the  Ddfiacnce  being  50,  Half  that,  tme.  25,  added  to  the 
'30»  V^f^SS  foftheMean,  iM-TeiTperate- 


Point,  as  jom  fee  it  in  fmridfiifs  Tiitmmuiir ;  but  if  one 

""bear 


iFevcr-heat,  or  BoiKng-water,  and  the odicr 
the  grcateft  Degree  of  Cdd,  they  will  give  a  different 
Poii^  in  the  Sc&  for  a  Mean  between  i  mm  whence  it 
is  manifeft,  that  no  certain  Rule  can  be  given,  far  the 
Determination  of  the  Mean,  or  Temperate-point,  from 
any  Thing  hitherto  diicovered  by  Experiment. 

Emfhrtf  Then  we  will  fuppofe  it  to  remain  where  it  is 
^  55  Decrees. — ^I  farther  obferve,  the  utmoft  Extent  of 
your  Scale  is  at  Boiling-water,  maitod  an.  Is  it  not 
jKceffiuT,  fometimes,  to  experiment  Degrees  of  Heat  be- 
yond that? 

Clivn.  Yes,  very  often  ;  but  then  we  are  provided  with 
Tbirmmutirs  of  a  larger  Bore ;  for  the  Heat  of  melted 
Lead,  and  Tin,  is  much  ereater  than  of  Boiling-water ; 
and  the  Heat  of  a  Coal-fi^  twice  as  great  as  that ;  and 
the  Heat  of  Wood-fire  greateft  of  all ;  which,  therefore, 
wsuld  occafion  the  Motion  of  theQuick-iilver  through  a 
very  laige  Space,  were  not  the  Bore  of  die  Tube  made 
proportionably  large. 
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Euphrof.  But  ho^  could  you  poffibjjr  tiy  (bch  Degrees 
of  Heat  with  a  Glafs  Tb^rmmuttrf  You  cannot  put  that 
into  melted  Metal  or  Fire,  furely. 

Cleon.  We  certainly  can,  and  do  very  often,  though  it 
may  feem  a  Wonder  j  for  Glafs  urtll  endure  any  Degree 
of  Heat,  without  breaking,  if  there  be  no  Air  confined 
within,  and  the  Quick-filver  (hevrs  any  Degree  of  Heat^ 
till  it  boils ;  which  even  a  Wood-fire  will  not  immediately 
occafion.  To  convince  you  of  this,  I  will  fliew  you  one 
Experiment.— —You  iee  here  a  Spirit-lamp,  bumine^with 
a  clear  Flame. — I  take  the  Thirmometer  oS  from  theFlatc, 
and  hold  the  Bulb  about  an  Inch  above  the  Flame. 
You  inftantly  fee  the  Quick-filver  rifing  up  very  faft.— * 
I  bring  it  nearer  the  Flame,  and  you  fee  it  up. half  Way 

the  Tube. 1  now  place  the  Bulb  in  thd  Body  of  the 

Flame,  and  the  Heat  of  the  Fire  caufes  it  to  rife  to  the 
Top  of  the  Tube. — Were  it  continued  there  but  a  little 
Time,  the  Quick-filver-would  boil,  and  fly  out  of  the 
Tube. 

Euphrof,    This  is  a  moft  curious  Experiment,  indeed, 

and  a  fine,  large  Inflrument,  I  fee,  you  have  provided  for 

r  this  Purpofe  ;  by  which  you  can  experiment  all  Degrees 

of  Heat,  to  that  of  Fire  itfelf,  and  it  is  wonderful  in* 

deed.     To  what  other  Ufes  are  Thermometers  applied  ? 

Clem,  To  one  of  great  Importance  to  Botanifls,  and 
thofe  Gentlemen  who  are  curious  in  the  Culture  of  Exo- 
tic Plants ;  and  thence  it  is,  we  fee  thofe  Inftruments  (o 
common  in  Stoves,  Green-houfes,  and  Botanical-gardens, 
to  regulate,  and  determine  the  Degrees  of  Heat  ne^eflary 
for  each  refpe£i:ive  Species  of  Plants ;  for  as  thofe  of 
Foreign  Extradion  are  brou^t  from  different  Countries, 
the  Degrees  of  native  Heat,  or  that  peculiar  to  their 
Climes,  mufl  be  imitated,  as  near  as  pofBble,  in  the  Hot- 
houfe,  and  Hot-beds,  which  alone  can  be  done  by  a  Bo^ 
tanical  Thermometer ;  in  which  you  will  obferve,  fuch 
Foreign  Plants  require  thofe  feveral  Degrees  of  Heat 
againft  which  they  are  placed ;  for  I  have  provided  one 
on  Purpofe  here  to  /hew  you. 

Euphrof.  This  is  an  elegant  Inflrument  as  well  as  ufe- 
fulj  I  fuppofe  it  is  moreover  applicable  to  the  Purpofes 
of  the  Kitchen-garden,  in  the  Hot-beds  on  which  we 
plant  Cucumbers,^  Melons,  ^c.  in  regulating  the  Degrees 

Z  2  of 
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of  Heat  under  thofe  large  Glaflb^  which  are  pbcad  isw 
many  dtfFerent  Kinds  of  Planta,  hy  Gafdencrs,  co  fonmi 
their  Vegetation  and  Maturity, 

Clem.  Thefe  are  the  Purpofes  to  which  they  are 
monly  applied,  to  force,  rather  than  to  forward  Njutte 
If  it  were  itot  the  Fafhion  to  hawe  pretcrfiacural  Dic£| 
Ihould  not  obferv'C  their  Ufe  fo  ffCi}ueiit  in  our  KilchiD* 
gardens  ;  byt  when  our  Quattty  make  h  iieceflkry  fdrui 
to  trsnfgrcfi^  the  Rules  of  natural  Beauty  acid  Orders  «c 
have  the  Honour  of  earing  the  choicelt  Pro<Iu£b  of  dse 
Garden  premature^  and  without  th^ir  natural,  agrasb<^ 
and  wholefoTiie  Relilh^  which  People  of  lower  LHc  cwift 
only  expert  or  prete/id  tOt 

Euphrof  Well  1  Thanks  to  my  Stan»  I  ain  noC  I& 
high  bred  J  I  am  willing  to  wait  the  proper  Tiitio  sml 
Seafons  appointed  by  Wature  for  thefe  Thing**  The 
Jfparagm^  Cmktnhers^  Peafi^  l^€.  in  the  nattu^  Perfar- 
tion,  and  trueft  Retifh,  amply  reward  my  Patience,  sr 
pleafing  my  Palate  to  the  higheft  Degree,  It  wai  npt 
long  fince  1  wjs  in  a  Gentleman's  Garden^  and  tried  hi 
Experiment  of  this  Kind.  A  Hourilhitig  Vine  was  gttmv^ 
jn:^  at  the  Side  of  a  Ho^houfe^  and  one  Branch  thcfaJH 


AND  jLADVs  PHILOSOPHY.      341 

fioned  fKereby,  inrhen  no  Commotion  of  the  Compouod 
Fluid  appears  to  the  naked  Eye.  The  Thermometer  is 
likewife  of  great  Ufe  in  Sand-heats,  frequently  made  Ufe 
of  for  Die^ons,  Solutions,  Concodions,  fefr.  for  re- 
gulating the  requiiite  Degrees  of  Heat  therein;  they 
might,  likewife,  be  applied  to  PatirCs  Digefler^  whicK 
cannot  be  looked  upon  as  perfeA  without  it ;  but,  with  it, 
may  be  made  to  akifwer  many  more  curious  and  important 
Purpofes  than  hitherto  it  has  done. 

Euphrof.  I  fee  in  one  Framcyou  have  two  Thermometers^ 
which  you  cdl  the  Stzn^zx^-ihermometers  of  Newton  and 
Farenbeit  j  pray,  how  do  they  differ  from  each  other,  and 
why  have  you  of  both  Sorts  ?  For  I  obferve  one  is  filled 
with  Oil,  and  the  other  with  Mercury^  and  tbeir  Divir 
flons  are  different  one  from  the  other  ♦. 

Cleon.  I  will  explain  to  you  the  Nature  of  the  firft,  vi%^ 
Sir  Ifaac  Newton*Sj  which  is  the  origin^il  Stsuidard  of  all 
others,  and  then  you  will  the  better  fee  the  Difference 
between  that  and  tne  other.  Sir  Ijaac^  in  this,  as  in  all 
other  Cafes,  had  a  Angular  Method  of  compleating  his 
Defign ;  he  contrived  to  fill  his  Tube  with  Oil  in  fuch 
a  Manner  as  to  be  certain  of  its  Bulk  to  ivz-c  Part  of  the 
Whole,  and  the  Divifions,  or  Numbers  which  you  fee  on 
jthe  Left-lund  Side,  exprefs  the  Expanfion,  or  increafed 
Bulk  of  the  Oil  in  thofe  Thoufandths  Parts  -,  thus,  for 
Inftance,  he  divides  that  Bulk  of  Oil,  which  it  has  when 
Water  begins  to  freeze,  into  juft  1000  equal  Parts,  as 
you  fee  marked  againft  that  Number  in  the  Scale ;  after 
this,  any  Degree  of  Heat  expands  it  ftill  more  which  are 
meafured  and  expreffed  by  the  other  Numbers  of  the  Scale 
above,  rill  at  •  laft  you  come  to  the  Degree  of  Boiling* 
water,  which  expands  the  Bulk  of  the  Oil  to  1074^  of 
^hofe  Parts  ;  all  which,  I  prefume,  you  apprehend  very 
eafily,  from  a  bare  View  of  the  Inftrument. 

Euphrof  I  do,  very  well ;  but,  what  are  thofe  Numbers 
I  obferve  on  the  Right-hand  Side  of  the  Tube ;  having  a 
Cypher,  or  o,  placed  at  the  Freezing  Pointy  and  increafing 
upwards,  and  downwards,  by  th^  Intervals  of  6  Divifions  I 

Cleon.  By  thefe.  Sir  Ifaafi  expreiied  the  comparative 
Pegrees,  or  rather  Differences  of  Heat  for  any  given 

'''''  .        ?  Sec  Plate  XXVn, 
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Quantities  of  its  Bulk.  Thus  6  Degrees  of  Heat  abon 
that  of  Freezing-water,  expand  the  Oil  13  Parts  of 
jcoc,  or  raife  it  to  th;:  Number  of  1013,  and  fo  on  all  the 
Way  up  the  Scale ;  likcwife,  the  fame  Difference  of  6 
Degrees  below  the  Point  of  freezing  contrads  the  Bulk 
of  the  Oil,  or  nialces  it  ftand  only  at  987  in  the  Scale. 

Euphrzf,  This  I  likewife  clearly  apprehend.  But  how 
corned  FaraihiiC%  TLermometer  to  be  reckoned  a  fecond 
Standard  ? 

CUgu.  After  mercurial  Thtrpiometers  were  found  to  be 
beft,  it  was  thought  proper  to  have  one  of  this  Kind 
made  from  the  Xtivtman  Standard,  and  that  of  Farenhafi 
being  moft  in  coounon  Ufe,  it  was  pitched  upon  for  this 
Purpofe,  as  it  were,  by  the  general  Confent  of  the  Pub- 
lic, tho'jgh  the  Divifions  upon  it  are  entirely  arbitrary, 
and  not  the  bcft,  by  much,  that  might  have  been  chofe 
for  this  Parpofc;  but  it  is  in  vain  to  oppofe  any  Thing 
that  is  eftabiifhed  by  a  general  Ufe,  or  Cufloro,  though 
in  itfelf  ever  fo  inartificial  or  abfurd. 

EufJjref.  Then  Philofophy  itfcif  is  fubjeft  to  the  fame 
Inconveniences,  as  many  other  Sciences  and  Profcffions  \ 
and  if  Philofophy  cannot  mend  the  World,  and  reduce 
Mankind  to  Reafon,  I  know  not  what  will ;  according  to 
the  Proverb,  Then  is  no  general  Rule  without  an  Exceptisn. 
I  fuppofe  every  Body  will  not  blindly  follow  Farenleit  ia 
the  Divifion  of  their  iTtermcmeter  Scale. 

Cleon.  They  do  not ;  for  fcveral  Societies  and  great 
Philofophers  have  chofe  other  Methods ;  of  which  the 
late  Dr.  George  Martine  has  given  an  Account  of  a 
great  Number,  in  his  Treatife  on  this  Subjc(!l ;  but  ftill, 
thofe  who  are  curious,  and  would  comipunicate  their 
Obfer\'ations  to  the  Public,  are  ncceffitatcd  to  haie 
Recourfe  to  the  above-mentioned  Scale.  And  thus  much 
may  fuifice  for  the  prefent,  for  the  Nature  and  Ufe  of 
Simple  Thermometers. 

Euphrof.  By  this  you  imply,  there  are  Compound 
Thermanuters^  as  well  as  Baronuters. 

Clean.  There  are  fuch,  and  made  of  the  fome  Material^ 
too,  nearly,  viz,  Quick-filver  and  Spirit  put  together  in 
an  inverted  Tnbe  \  by  which  Means  the  Sc Je  of  Motion 
in  the  Quick-filvcr  is  cnl..rged,  and  therefore,  the  Bore 
of  the  Tube  is  not  required  to  be  fo  very  fmall ;  hence, 
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Obfervations  are  more  eafily  made  by  the  Compound  than 
by  the  Simple  Thermometer, 

Euphrof.  This,  one  would  think,  muft  be  a  confider- 
able  Improvement  of  this  Inftrument;  I  ihall  be  obliged 
to  you,  if  you  would  explain  the  Reafon  of  its  Operation 
more  plainly  than  I  yet  apprehend  it. 

Clean.  This  I  fliall  do,  by  prefenting  you  with  a  View 
of  the  Inftrument  in  two  dim^rent  Forms.  In  the  firft, 
the  Tube  is  bent  but  once,  and  in  the  other,  twice ;  as 
you  fee  by  the  Specimens  I  here  prefent  you.  You 
obferve,  one  Part  of  the  Tube  is  large,  and  filled  with 
Spirits,  and  the  fmaller  and  longer  Part  contains  Quick* 
filver.  The  larger  Part,  which  holds  the  Spirit,  is  fome- 
times  of  a  globular,  and  fometimes  of  a  cylindric  Form  ; 
which  latter  is  moft  convenient,  becaufe  in  that,  the 
Heat  can  more  immediately  affefb,  and  dilate  the  Spirit  i 
and  becaufe  the  Spirit,  with  the  fame  Degree  of  Heat, 
will  be  expanded  much  more  readily  than  Mercury,  and 
may  be  more  conveniently  contained  in  a  much  larger 
Quantity,  it  will,  as  I  laid  before,  by  its  Expanfion, 
caufe  a  greater  Motion  of  the  Quick-filver,  and  therefore, 
admit  of  a.  larger  and  more  convenient  Scale.  The  fame 
Thing  may  l^  faid  for  the  other,  in  the  fecond  Form  ; 
but  the  noble  Author  of  this  Invention  had  another  Point 
in  view,  which  was,  to  Ihew  the  Meafure  of  the  greateft 
Heat  and  Cold  that  fhould  happen  in  the  Courfe  of  the 
Year,  bv  the  peculiar  CpnftruiStion  and  Mechanifm  of 
thefe  Inftruments, 

Euphrof.  I  believe  what  you  now  mean  relates  to  the 
Bulb,  which  I  fee  on  the  Top  of  the  Tube  of  the  firft 
Form,  in  which  I  obferve  a  fmall  Quantity  of  a  Fluid, 
and  a  very  fine  Piece  of  Glafs  ftanding  up  in  the  Middle 
of  it,  and  inclining,  towards  the  Top,  to  one  Side  of 
the  Bulb  ;  but  what  the  Ufe  and  Intent  of  all  this  is,  I 
am  not  able  to  co/^ceive. 

Clean,  In  this  very  Part,  as  you  rightly,  obferve,  con- 
lifts  the  critical  Ufe  of  this  Inftrument.  That  fine  Piece' 
of  Glafs,  as  you  call  it,  is  only  a  very  fine  capillary 
Tube,  which  the  Upper-end  of  the  long  Tube  is  drawn 
into  by  the  Art  of  the  Glafs-man  j  over  this  fine  Part,  he 
has  dexteroufly  fixed  that  hollow,  glafs  Bulb,  with 
which  the  Tube,  by  means  of  the  fijie,  capillary  Part, 
Z  4  com- 
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communicates ;  for  that,  you  muft  know^  fmall  as  it  is, 
is  hollow  throughout. 

Euphrof.  Well  \  that  is  more  than  I  (hould  have  miC* 
trufted;  1  can  fee  no  Hollownefs  in  it^  but  fuppofing 
that,  what  is  the  Ufe  of  the  Fluid,  that  I  fee  in  the 
Bulb,  and  in  the  Tube  below  it  ? 

Clean.  You  will  underftand,  my  Eupbrofyniy  ^t 
after  the  proper  Quantity  of  Spirit  and  Ouick-filver  b 
put  into  the  Body  of  the  Tube,  then  tne  remaining 
Space  above  the  Quick-filver  is  filled  with  a  fmall  Quan- 
tity  of  the  fame  Spirit ;  then  the  Tube  being  drawn  out, 
on  the  Top,  to  a  capillary  Form,  and  the  Bulb  fixed 
over  it,  it  muft  follow,  that  when  the  Quick-filver  rilb 
in  the  Tube,  by  the  Expaniion  of  the  large  Body  of 
Spirit,  then  that  Spirit  above  the  Quickfilver  in  the  Tube 
will  neceflfarily  be  driven  throueh  the  fine,  capillary  Part, 
into  the  Bulb,  and  falling  to  the  Bottom  cannot  poffibly 
jTCturn  J  therefore,  a  Vacancy  will  be  left  between  the 
Quick-filvcr  and  the  Spirit  above  it  in  the  Tube ;  and 
this  will  be  greater  in  Proportion,  as  the  Quick-filver 
has  rifcn  higher  in  the  Tube,  and  therefore,  fince  the 
greatefl  Degree  of  Heat  will  caufe  the  greateft  Vacancy, 
between  the  Quick-filver  and  Spirit,  it  will  plainly  (hew 
the  hiv,heft  Elevation  of  the  Quick-filver  that  has  hap* 
pened  during  the  J^bfence  of  the'Obfcrver. 

Eufhrof*  Can  you  explain  this  to  me  by  an  Example  f 

Cleon.  Yes ;  I  have  provided  two  Tbermimuters  for 
that  Purpofe;  the  firft  of  which,  you  fee,  in  this 
Frame,  with  two  Scales,  E  F,  GH ;  one  large,  and  the 
other  Imall ;  the  firft  meafures  the  Rife  of  the  Quick-filver 
at  D,  by  the  Expanfion  of  the  Spirits,  in  the  Part  B : 
The  Second,  Q  H,  meafures  the  Vacancy  in  the  Tube 
above,  between  the  Bui])  and  the  Spirit,  by  which,  at 
any  Time,  it  may  be  known  how  high  the  Quick-filver 
has  rifen  in  the  Tube,  fince  it  was  reAified  for  Obfer^ 
vation. 

Euphrof,  What  do  you  mean  by  rectifying  this  ThtT'm 
mometer  ? 

CUon:  I  will  (hew  you  by  Experiment  what  I  mean.— 

You  Ice  here  a  Spirit-lamp,  the  Flame  of  which  I  bring 

ne:)r  to  the  Spirit  at  B,  which,  being  expanded   by   the 

leat,  will  raife  the  Quick-fdvcr  towards  the  upper  Part 
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of  the  Tube,  which  will  drive  the  Spirit  there,  through 
the  capillary  Part,  into  the  Bulb  at  C. — —Then  you 
obfervc,  that  I  hold  the  Inftrument  very  much  inclined^ 
(o  that  the  Spirit  may  always  cover  the  capillary  End. 
— Then  I  remove  the  Lamp,  and  let  the  Tube  remain  in 
that  Pofition,  'till  the  Spirit,  at  B,  cools,  or  gets  to  b^ 
of  the  common  Temperature  of  the  Air ;  then  will  the 
Quiclc-filver  fubfide,  and  the  Spirit,  from  the  Bulb  C, 
fill  all  the  upper  Part  of  the  Tube  above. 

Eiiphrof.  This  I  fee  is  the  Cafe ;  and  what  am  I  to 
learn  from  hence  ? 

Clem.  You  obfervc,  the  prefent  Temperature  of  th^ 
Air  is  fuch,  as  makes  the  Quick- filver  ftand  at  6q 
Degrees ;  fuppofe  you  obfcrve  it  ho  more  'till  To-morrow 
at  this  T^me,  and  then  you  fee  the  Spirit  at  the  Top, 
ftand  19  Divifions  below  the  Bulb  in  the  Scale,  GH; 
that  will  (hew,  that  fo  many  Divifions  1s  to  be  added  to 
the  Height  of  the  Quick-filvcr  where  you  then  fee  it,  and 
that  will  give  the  greateft  Height  to  which  it  has  rifen  \ti 
the  mean  Time  ;  and  thus  you  may  proceed,  by  refitting 
the  Inftrument  for  any  other  Time.  One  Thing  you 
may  obferve,  and  that  is,  that  the  Spirit  above  the 
Quick-filver  will  be  expanded  by  Heat,  and  therefore, 
occafion  a  fmall  Degree  of  Irregularity  in  thb  Inftrument. 
But  as  it  amounts  to  but  a  very  fmall  Quantity,  it  will 
not  be  worth  regarding  in  common  Ufe. 

Euphrof,  I  underftand  the  Dcfign  of  this  Inftrument 
perfectly  well.  But,  what  is  this  other  crooked  Inftru- 
ment in  the  Frame,  which  feems  of  a  more  complicated 
Structure  than  the  Former. 

CUen.  There  is  not  much  Difference,  if  you  well 
obferve;  it  confifts  wholly  in  this,  that  the  Ball  A,  in 
the  Former,  >yas  in  a  vertical  Pofition,  and  the  Cylinder, 
Bj  pointed  upwards ;  whereas,  in  the  Latter,  the  Ball, 
A9  is  in  a  horizontal  Pofition,  and  the  Part  B,  is  turned 
downwards. 

Euphrof,  The  Rationale  of  this  Contrivance,  I  pre- 
fume,  I  lliall  underftand  when  you  have  explained  it. 

Cleon.  You  will,  very  eafily ;  having  firft  obfervcd, 
fhat  there  is  a  Communication  between  the  Cylinder,  B, 
the  Ball,  A,  and  the  Siphon  of  the  Thermometer  ;  fo  that 
^yben  the  Thermometer  is  filled  with  Quick-filver,   and 
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^art  of  the  Bali,  A,  the  Spirit  from  B  fills  the  other 
Part,  and  in  this  Cafe,  it  will  be  fixed  in  an  upright 
Pofltion  for  Obfervation ;  then  it  will  follow,  that,  if 
the  Weather  becomes  colder,  the  Spirit,  in  B,  will  be 
contradied,  and  more  of  the  Quick-filver  will  diftil  from 
the  Therfmnuter  into  the  Ball,  A ;  after  which,  when  thr 
Weather  becomes  warmer,  the  Spirit,  in  B,  will  expand, 
and  caufe  the  Quick-filver,  of  Courfe,  to  retreat  from 
the  Ball  A,  into  the  fhorter  Leg,  to  D ;  the  Diftance 
of  which  18  meafurcd  in  the  fhort  Scale,  G  H,  which 
Number  of  Divifions  there  is  to  be  fubtraded  from  that 
Number  at  which  the  Mercury  flands,  at  I,  in  the 
longer  Leg.  Thus,  for  Inftance,  fuppofe  that  the 
Quick-filver,  at  D,  be  i7  Degrees  below  the  Center  of 
the  Ball  A,  and  that  the  Mercury,  in  the  longer  Leg,  at 
I,  flands  againfl  75,  then  from  75  you  deduA  17,  and 
there  will  remain  58,  to  which  the  Quick-filver  has  fiib- 
ilded  with  the  greateft  Degree  of  Cold  that  has  happened 
fince  the  Inflrument  was  fitted  for  Ufe :  And  thus,  by 
filling  the  fhorter  Leg  with  Quick-filver,  from  the  Ball 
A,  which  is  done  by  reclining  the  Inftrument  'till  the 
Mercury  in  the  Ball  A,  lies  over  the  Orifice  of  the  Tube, 
when  the  Spirit,  in  B,  being  a  little  heated,  will  drive 
it  into  the  Tube  by  Degrees,  'till  it  is  filled  to  the  Top, 
and  unitcJ  with  that  in  the  Ball ;  in  this  Pofition  it  rauft 
remain  'till  the  Spirits  become  cold,  and  then  it  is  fitted 
again  for  Obfervation ;  and  if,  in  the  Beginning  of  the 
Winter,  it  be  in  this  Manner  prepared,  it  will  fhew  the 
greateil  Degree  of  Cold  that  has  happened  during  the  whole 
Winter,  by  the  greateft  Length  of  Spirit  in  the  (horter 
Leg,  meafured  in  the  Scale  G  H.  There  are  finreral 
other  minute  Particulars  relating  to  this  Inflrument; 
which,  if  you  chufe  to  be  farther  fatisfied  about,  you 
may,  at  your  Lcii'ure,  confult  the  38th  Number  of  the 
^bihfophicalTranfa£iionSy  Vol.  I.  Part  L  for  the  Year  1757. 
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DIALOGUE    X. 

Of  the  Nature  and  Ufe  rf  Hyokometbks. 

Euphrofyne. 

T)E  SIDES  the  Barometer  ^nd  Thermometer^  you 
mj  mentioned  another  Inftrument  ufed  in  philofophical 
Enquiries,  which  you  call  an  Hygrometer ;  pray,  is  it  pf 
Moment  enough.to  require  any  of  your  Time  in  the  Dc- 
ftription  thereof? 

Cleon.  It  IS  not  to  be  expefted,  that  every  Thing 
fliould  be  of  equal  Ufe  and  Concernment ;  and  (incc 
thefe  Jnftruments  are  defigned  to  fliew  the  Moifture  and 
Drynefs  of  the  Air,  they  cannot  be  fiippofed  unworthy 
the  Obfervations  either  of  a  Philofopher,  or  a  prudent 
Man  ;  for  we  find,  by  Experience,  that  moft  Things  are 
affefted  by  the  Moifture  and  Drynefs  of  the  Air, 
and  particularly  the  Animal  (Economy,  the  Caufes  of 
the  minuteft  Variations  in  which,  it  is  of  the  utmoft 
Confequence  to  explore  j  as  a  dry  Air,  whether  hot  or 
cold,  is  always  healthy,  fo  a  moift,  or  damp  Air,  is  well 
known  to  be  productive  of  many  Diforders  to  Mankind, 
as  Colds,  Rheumatifms,  Pains  in  the  Joints,  and  many 
ofher  dangerous  Difeafes ;  an  Index,  therefore,  to  (hew, 
conftantly,  the  different  State  of  the  Air,  in  a  Romn 
where  we  ufually  fit,  muft  be  confidered  as  on^  Thing 
neceflary  towards  the  Prefcrvation  of  our  Health ;  and 
we  cannot  be  too  well  prepared  againft  the  Attacks  of  fo 
great  a  Number  of  Diforders  that  we  are  liable  to  from 
every  Quarter, 

Euphrof.  What  are  the  Forms  of  thefe  Inftruments^ 
and  whicn  would  you  recommend  as  the  beft  ? 

Cleon.  Many  arc  the  Contrivances,  and  the  different 
Forms  of  thofe  Inftruments,  which  the  Ingenuity  of  Men 
have  contrived,  and  alfo,  the  Materials  of  which  they 
have  been  made,  which  depend,  in  general,  upon  threq 
different  Principles,  viz.  firft,  the  Expanfion^  or  Con- 
tra£lion  of  Bodies,  by  Moifture  and  Drynefs  j  fecondly^ 
the  Inqreafe,  or  Decreafe  of  Weight,  from  the  fame 
Caufes ;  thirdly,  the  different  Motions  of  the  fame  Body 
()9(afiooed  W  thofe  different  Qualities  of  the  Air« 
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Euphrof.  Will  you  be  fo  gcxxl  as  to  illuilrate  theft 
Things,  Clioni(Ui^  by  Examples  ? 

CUw.  Every  Plank  or  Board  becomes  an  Hwr$mfiir^ 
by  expanding  or  contra£ling  with  Moifture  and  Dryneisi 
which  you  fee  very  often  in  the  Pannels  of  the  Wamfcot^ 
the  Doors  of  the  Room,  lif.  are  fpund  narrower  and 
wider,  as  the  Air  is  morp  or  lefs  dry  \  particularly  ifi  Fir, 
the  moift  Particles  of  Air  infinuating  intp  the  rotes  of 
this  Wood  will  caufeacoiifiderable  Increafeof  its  Dimen- 
iions,  laterally  or  Sideways;  and  therefore,  if  feveral 
Pieces  of  a  Deal-board  were  fawn  off  a-crofs  the  Grain, 
of  about  an  Inch  wide»  and  then  glewed  together  by 
t^eir  Ends,  they  would,  by  this  Means,  make  a  very 
p9nvenient  Hygrometer ;  as  the  Length  would,  bv  thi« 
Means,  become  very  different,  and  eafily  variable,  by 
Moifture  and  Drynefs  \  ^d  fuch  a  compound,  lignous 
Hydrometer  might,  in  many  Cafes,  anJwer  very  good 
Purpofes. 

Euphrof,  This  is  a  very  natural,  and  curious  Contrir 
vance;  and,  pray,  what  Forms  arife  from  your  fecond 
Principle,  the  Increafe  of  Weight  ? 

Cleon.  You  will  eafily  apprehend,  that  any  Body,  of  4 
fpungy  Subftance,  will  naturally  at^raft  and  imbibe  the 
moiijt  Particles  of  the  Air,  and  thereby,  of  Courfe, 
become  heavier.  Hence,  then,  if  a  fine  Balance,  or 
Stilyard,  be  provided  with  a  larg^  Piece  of  Spunge^ 
hanging  at  one  End,  and  equipoized  at  the  other,  in  a 
Middle  State  of  the  Airj  and  then  if  the  Style,  or  Cocl^ 
of  the  Balance,  be  made  to  move  over  a  graduated  Circle, 
as  the  Spunge  became  heavier,  or  lighter,  by  Moifture 
and  Drynefs,  it  will  be  (hewn  by  the  Pegrees,  on  one 
Side  or  the  other  of  that  middle  Point ;  and  \o  keep  this 
Equipoize,  in  different  Weights  of  the  Aif)  ^  fine  Chain 
is  ufually  fixed  to  the  Bottom  of  the  Balance,  Part  of 
which  i$  fupported  by  a  3tand  for  that  Purpofe ;  and  as 
the  Scale,  or  Beam  of  the  Stilyard  riles  higher  or  lower, 
fo  the  greater  or  leffcr  Quantity  of  this  Chain  will  con- 
ilantly  preferve  the  variable  Hjc^uilibrinm,  But  in  making 
Hygrometers  of  this  Kind,  the  Piece  of  Spunge  jfhould  be 
firit  prepared  by  dipping  it  in  a  Solution  of  Salt  of  Tartar, 
Sal  Armoniac^  bfc.  and  then  dried  again;  for  by  this 
{4e^n9»    the  Spun^  becoqioi  impregnate^  with  Salts, 

which 
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Vhich  attrafl  more  readily  a  larger  Quantity  of  Moifture 
in  the  Air;  alio  thofe  fpungy  Bodies  ihoula  be  very  thin^ 
in  order  ^o  have  as  much  Surface  expofed  to  the  Air  as 
f^ffible,  by  which  Means  the  Variation  will  be  the  more 
eafilv  difcovered. 

iSuphrof  And  what  Sort  of  ti/grenuters  are  derived 
i^pni  your  third  Principle  ? 

CUon.  Any  Thing  that  is  naturally  of  a  (plral^  or 
twifted  Form  ;  particularly  the  Beiard  of  a  wild  Oat^  andl 
that  of  fonae  other  Vegetables ;  for  the  Moifture  df  the 
Air  infinuating  into  the  Pores,  or  between  the  Parts  of 
thofe  Bodies>  expands  then)^  lellens  their  natural  Elaf^ 
deity,  and  caufes  them  to  unbend,  or  gradually  to 
become  iintwified;  as  on  the  Contrary^  when  txoni  a 
inotf^  State  iil  the  Air  it  becomes  dry,  thofo  PArticles  by 
l^egrees  are  exhaled,  ahd  the  Beard  returns  again,  bv 
Degrees,,  to  its  original  twifted  Form;  and  therefore,  if 
the  Beard  of  a  wild  Oat  be  placed  in  i  Perpendicular, 
iand  a  fine  index  placed  on  the  Top  of  it,  over  a  fmall 
Circle,  divided  into  Degrees,  it  will  naturally  ihew  the 
Moifture,  and  Drynefs  of  the  Air,  by  its  Motion  back- 
ward or  forward  over  the  feveral  Parts  or  Divifions 
thereof.  And  thefe,  I  think,  are  the  principal  itinds 
of  Hygrometersj  which  have  been  hitherto .  invented.  I 
am  not,  indeed,  provided  with  one  of  every  Sort,  to 
ihew  you ;  but  have  a  Print  of  them,  which  will  com- 
municate the  Ideas  of  their  Conftru£^ion  and  Ufe  asper* 
fedlly  as  the  Inftnlments  themfelves. 

Euphrof,  I  apprehend  the  Nature  and  Deftgn  of  them 
all  very  well,  from  the  Prints  j  but  you  have  not  yet 
told  me  which  Form  or  Conftru£lion  you  think, the  beft 
of  all  others. 

Clean.  It  is  difficult  to  fay  which  is.  the  beft,  foine 
having  an  Advantage  ih  one  Rc(pe£t,  and  fome  in  anqthctt 
but  that  which  is  moft  convenient  ibr  general  Ufe,  and 
yet  very  cxaft  at  the  fame  Timey  is  Avhat  makes  the 
third  Part  of  the  triple  Weather-glafs.  This  cohfifts  df 
along,  twilled  Cord,  which  you  fee  ArainM  oyer' th(J 
Frame  of  this  Barometer  m  a'liorizontal  Pofition^*    );.:   ■' 
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Enpbrof,  I  do  not  clearly  fee  how  this  Cord  operates  n 
an  Hfgronuter.  I  eafily  apprehend,  that  it  muft  be 
alternately  flacker  or  tighter,  as  the  Weather  is  d^ 
or  moift ;  but,  how  is  mat  Index  which  I  (ec  on  the 
upper  Part  of  the  Plate,  moved  backward  and  fonrard 
over  the  Semi-circle  by  that  Means  ? 

Clion.  For  this  Purpofe,  there  is  a  little  Wheel  and 
Axle  placed  in  the  back  Part  of  the  Frame,  yfAivAi  is 
very  freely  moveable.  About  this  Whed,  the  fine  Piece 
of  Silk-ftring,  which  you  fee  hang  from  the  Middle  of 
the  Cord,  is  put  with  a  fmall  Weight  hangin|^  at  the 
End ;  fb  diat,  when  the  Cord  relaxes  or  contraSs,  the 
Middle  Part  will  defcend  and  afcend,  through  a  finaO 
Space ;  and  confequently,  by  the  String,  the  Wheel 
will  be  moved  a  little  one  Way  and  the  other.     The  End 

ff  the  Axle  of  this  Wheel  comes  to  the  Out-fide  of  the 
late,  through  the  Center  of  the  Semi-cirde ;    on  this 
the  Index  is  fcrewed,    and,  as  the  Whed  and  its  Axle 
'  move  by  the  String  from  the  Cord,  the  Index,  of  Courfe, 
muft  be  carried  from  one  Part  of  the  Semi-cirde  to  the 
other. 

Eutbrof.  You  have  convinced  me  to  my  Satisfadion. 
I  eafily  /ee,  that  when  the  Cord  relaxes,  by  the  Drinefs 
of  the  Air,  it  muft  defcend  a  little  in  die  Middle  Part, 
the  Silk-ftring  there,  by  its  Weight,  will  carry  the 
Wheel  a  fmall  Matter  round,  and  move  the  Index  over 
the  Right-hand  Quarter  of  the  Semi-circle,  (hewing  the 
feveral  Degrees  of  Drinefs  in  the  Air ;  but  when  the  Air 
is  moift,  the  String  will  fwell,  contra^,  and  rife  again 
in  the  Middle-part,  and  carry  the  Index  back  to  the 
other  Part  of  the  Semi-circle  on  the  Left-hand,  and 
there  point  out  the  particular  Degree  of  Moifture. 

CUon.  Your  Ideas  are  very  juft;  and  I  have  only  one 
Thing  more  to  obferve,  in  regard  to  this  Hygnmtttr^ 
that  as  it  is  the  moft  Ample  in  its  Stru£hire,  fo  it  \%  the 
moft  accurate  for  Ufe,  and  the  leaft  expenfive  in  the 
Form. 

Euphrof.  I  obferve  your  main  Drift  in  ev«y  Thing  is 
the  greatcft  Accuracy,  joined  with  the  leaft  Expence,  in 
the  Stru£Vure  of  Machines  for  philofophical  Purpofes; 
nnd  if  one  of  this  Sort  will  do  fo  very  well,  it  muft  cer- 
tainly render  this  Weatber-glafs  (for  indicating  at  once 
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all  the  different  and  important  Qualittes  of  the  Air)  a 
very  ufeful  Contrivance.  Having  detained  you,  I  think, 
long  enough  on  this  Sort  of  Inltrument,  1  fliall  be  glad 
of  an  Opportunity,  when  you  are  next  at  Letfure,  to 
have  your  Inftmaions  concerning  the  Nature  and  Ufe 
of  that  very  celebrated  Machine,  the  Air-Pump,  which 
I  have  heard  fo  much  talk  of,  but  have  nevet  yet  feen 
any  Experiment  made  with  it. 

Cleon.  Our  next  Converfiti<m,  my  Euphrtfyne^  will  be 
on  that  Subje£^ ;  and  nothing  which  the  Field  <^  Philo- 
fophy  affords  can  more  highly  gratify  your  Curioiity,  or 
improve  your  ITnderftanding,  than  Experiments  made 
therewith.  As  we  have  now  furveyed  the  Nature  and 
principal  Properties  of  the  vaft  furrounditig  Atmofphere, 
and  alfo  of  many  different  Species  of  Meteors  generated 
therein,  I  think,  it  will  be  proper  for  you  to  conclude, 
this  Speculation  at  prefent,  by  reading  the  poetical  De- 
fcription  of  this  Subjeft,  by  the  Aothor  of  the  Poem, 
called,  Univerfal  Beauty^  which  I  fhall  leave  with  you  for 
that  Purpofe. 

JVhile  Ocean  thus  the  latent  Stsre  bequeaths^ 
Jbave^  its  humd  Exhalation  breaths  ; 
Its  Bofim  pants  beneath  the  vii*r$us  Heat^ 
And  eager  Beams  th*  expanding  Surface  beat ; 
Infinuatingj  form  the  lucid  Cell^ 
To  Bladders  the  circumfluous  MoiRurt  ftvell -g 
Th*  inflated  Vapours  j^»n!i  the  nether  Tide^ 
And  mounted  on  the  weigtier  ^ther  ride ; 
As  fho*  in  Scorn  0/ gravitating  PotO*r^ 
Sublimsj  the  cloudy  Congregations  tour ; 
C/er  tofrid  Climesj  colleS  their  fable  Train^ 
And  form  Umbrellas  for  the  panting  Swain  i 
Or  figured  wanton  tn  romantic  Mouldy 
Careering  Knights^  and  airy  Ramparts  hold ; 
( Imblaz*ning  Beams  the  fitting  Champions  gild* 
And  various^  paint  the  vijionary  FieU;) 
Sudden  the  loofe,  inchanted  Squadrons  fly^ 
And  fweep  Delujion  foom  the  wondering  Eye  \ 
Thence^  on  the  floating  Atmofpbere  they  fail. 
And  fteer  precarious  with  the  varying  Gah-^ 
Or  hovVing,  with  fufpended  IVing  delay, 
And  in  Dijdain  the  kindred  Flood  furvey. 

3  Tfljin 
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When  la!  tV  t^iaing  Mtber  checks  their  Pride, 
Comfreffit^  dnlly  the  vain  dilated  Tide  ; 
Their  finv^ring  EJfence  t§  its  Center  Jbrinis^ 
And  a  cold  Nuptial  their  Coherence  Jinks^ 
With  artfml  Teuch^  the  curious  Meteer  forms  ; 
Parent^  prolific  of  falubrious  Storms^ 
(lUfen/rm  en  high  the  rapid  Tempers  httrFd, 
Enlivening  as  a  Smeze  to  Man^s  inferior  World, ) 
The  frigid  Chemift  culls  the  mineral  Store, 
The  ghffj  Sphetrules  of  metallic  Ore ; 
Sublimes  with  Nitre  and  fulphureous  Foam, 
Jind  hoards  Contagion  in  Heaven's  ample  Dome; 
IVhere  Natures  Magazine  fermenting  lies, 
TUl  the  hrigtt  Raj  athwart  the  Welkin  fits. 
High  Rage  the  JmaU  Incendiary  infpiresy 
Whofe  kindling  Touch  the  dread  JrtilUry  fires  ; 
^mck,  wHh  Effufien  wide,  the  Lightnings  glare ; 
Dijploding  Sons,  the  cloudy  Entrails  tear ; 
The  cleanfing  Flames  fu:eep  thro*  tV  etberial  Room^ 
And  fwift,  the  grofs  infeiiious  Steam  confume. 
Our  vital  Element  the  Blaze  refines^ 
IVhile  Man^  ingrateful,  at  his  liealth  repines* 
With  various  Skill,  the  chilline  Artift  worlcs. 
And  Operator  chicip,  in  ev*ry  Meteor  lurks  ; 
0/i,  where  the  Zenith's  lo/iy  Reabns  extend, 
j^er  Mijls,  conglobing^  hy  their  Weight  difeend. 
With  fudden  Nitre  oaptivates  thi  Cloud, 
And  o'er  the  Vapour  throws  a  whitening  Shroud: 
Soft,  from  the  Concave,  hov*ring  Fleeces  fall, 
Whofe  flaky  Texture  cloaths  our  Silver  Ball. 
Or  when  the  Shower  forfakes  thejahle  Skies  ^ 
Hap'ly,  the  Cold  sn  fecret  Amhujb  lies» 
Couching^  awaits  in  feme  inferior  Space, 
And  chills  the  Tempejt  with  a  fuick  emhrace ; 
The  chrjftal  Pellets  at  the  Touch  congeal. 
And  from  the  Ground  rebounds  the  murmuring  Hail. 
Or  conftant,  where  this  Artificer  dwells. 
And  algid,  from  his  Heights  the  Mi/i  repels ; 
7i*  Almighty  Alchymist  bis  Limbeck  rears^ 
Us  Lordly  Taurus,  or  his  Alpine  Peers; 
Suspending  Fogs  around  the  Summit  fpread, 
dad  gloomy  Columns  crown  each  haughty  Hiad, 

Obftruded, 
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Dbftniaed,  drench  the  conftlpating  HelL^ 
And  foaking,  thro^  the  por$us  Grit  diftil ; 
Colledling  from  a  thoidand  thoufand  Cells 
The  jubterraneous  Flood  impatient  fwells  j 
Whence  iffuing  Torrents  burft  the  Mount^in^s  Sidi^ 
And  hence  impetuous  pour  their  headlong  Tide. " 


DIALOGUE    XL 

Of  the   Invention    and  CoNSTRVcxipyi    ef  the 

AlR-PuMP^ 

Euphrofyne.         *''  '      '' 

TH  E  prefent  Hour,  I  (*ee^  is  dcftiiieJ  for  ihy  In- 
formation in  a  Part  of  Knov^li^e.that  I  have  as 

yet  few  or  no  Ideas  of. This  li^atfhine,  I  prefume^ 

is  what  you  call  the  Air-Pump  *,  it  appears  to  be  of  a 
curious  Form  and  Make^  and  I  JhalLbe  highly  plcas'd 
with  a  fhort  Account  of  the  origin^I^'Or  fim  Invention 
of  it.     Can  you  tell  any  thing  of  that  Matter,  Cleonicus  ? 

Cleon,  The  Inventor  of  this  famous  Machine  was 
Otte  Guericke^  a  Cpfiful  of  Magdelfurg^  who,  fome  time 
before  the  Year  1654,  firfl  contrived  and  brought  it  into 
tjfe;  for  it  was  th^n,  that  this  jngenidus  Gentleman| 
being  employed  in  a.public  Negotiation  at  Ratijhtm^  had 
an  Occafion  offei^d  him  of  mewing  his  Inftrument  to 
the  Emperor,  and.fgme  other  Princes  there  prefent  $ 
among  whom,  the  Uleftor,  and  Archbifl^op  of  Mentis 
were  particularly  delighted  with  t&e  Contriyance  of  the 
inftrument,  and  tbe  curious  Experiments .  exhibited  by 
it ;  infomuch  that  lie  became  very  defirous  of  having 
{iich  another  MacKine  made  for  his  own  Ufe :  But  this 
could  hot  eafily  be  efFe£led,  by  fteafon  pf  the  fliort  Stay 
they  had  to  make .  at  kat{/b$n^  and  for  want  of  (kilful 
Workmen*  iJowever,  he  prevailed  with  the  Inventor 
to  part  with  his  own  Apparatus ;  and  at  his  Return^ 
carried  it  home  with  him  to  fVurtzhurg.  Here  it  was, 
that  the  learned  and  diligent  Jefult,  Father  Schottusj 
being  then  Profeffor  of  the  Mathematics  in  that  Uni ver- 
ity, had  the  firft  Sight  pf  it,  together  with  fome  other 
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CTiriaus  ^nd  learned  Perfons*  The  Archbiihop  was  pici^ 
fed  to  give  them  ott  Accaunt  of  the  Engine;  ind  i 
Retation  of  the  Experiments  he  had  Teen  the  InvtfiEijr 
perform  at  Raitfim*  Tbefe  they  tried  over  fcvcrtl 
Times  in  his  Prefence ;  and  it  was  not  long  before  the}' 
themfelves  alfo  made  fevcral  other  new  ones  of  the  Iibe 
Nature, 

Emphr^f*  I  do  not  wonder  at  thetr  being  htgUy 
delighted  with  fych  a  curious  Invention,  and  which^  I 
fiippofe,  foon  made  a  great  Notfe  in  the  World  at  t^t 
Time,  and  foon  reached  the  Ears  of  moft  of  the  yirimtp 
m  Eurspi, 

dmn.  Indeed  tt  did ;  principally  by  Means  of  the 
large  Correfpondence  which  Schattus  held  with  learned 
Men  in  moft  Parts  of  Europe ;  but  more  efpccially  by 
a  fiook^  which  he  publlftied  in  the  Year  1657J  in  which, 
and  in  an  Jppendix  added  thereto,  he  gave  a  diftin^i  and 
full  Account  of  this  Machine,  and  the  Afagdehurik 
Experiments,  as  he  calls  them*  After  this*  in  die 
Year  1664^  he  publtfhed  another  Boolc^  g'^ing  a  farther 
Account  of  the  Experiments  that  had  been  made  fmce 
the  printing  his  former;  and  laft  of  all,  in  the  Year 
1672,  the  famous  Inventor  himfelf^  Ohq  GurruJkiy  was 
pleafed  to  give  a  moft  perfcd  Narrative  of  hjs  own 
Trials,  in  a  Book,  which  he  calls,  NiW  Mitgdihuxgk 
Experimints  in  Famo*  Thefc  Books  all  explain  the 
original  Conflrudlion  of  this  Inftrument,  which,  it  mufl 
be  confeffed,  was  very  aukward  and  imperfeifl,  in  Com- 
parifon  of  the  Forms  in  which  they  are  now  made^ 
for  in  order  to  try  Experiments  with  them,  they  were 
obliged  to  place  their  Glaflb,  and  other  Vefleb  (froifa 
which  they  would  cxhauft  the  Air)  under  Water,  in 
order  to  prevent  the  Air  from  getting  in  again. 

Euphr^f,  No  Wonder,  if  there  has  been  a  gradoal 
and  very  confiderable  Improvement  in  an  Engine  of  fucli 
an  extraordinary  Nature,  and  I  imagine^  it  was  not  long 
before  fome  of  our  Brkijb  Geniufle^  took  it  in  Hind  ; 
for  I  have  often  heard  it  obfcrvcd,  that  the  En^Ejh  never 
fail  to  improve  upon  the  Hints  they  receive  of  any  fbreigii 
Invention  j  and,  indeed,  I  have  heard  fo  much  TJfc 
of  BsyU^s  Air-Pump,  that  I  really  took  it  for  gnmtcd, 
he  was  the  Inventor  of  it,     I  fuppofc,  therefore,  it  wat 

lie. 
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iie^  among  our  Countrjrmen,  who  iirft  made  any  Progrefs 
in  its  Improvement. 

CUon.  So  far  you  are  right.  Sifter ;  and  Multitudes 
think  as  you  do,  that  Mr.  BoyU  was  the  Author  of  this 
Invention,  from  its  having  been  fo  generally  called  the 
Machina  Boyliana  ;  and  the  void  Space  produced  by  it, 
the  Vacuum  Boylianum :  But  thefe  Appellations  were 
rather  the  Confequence  of  his  great  Improvements  in 
the  Fabric  of  the  Machine,  the  new  Method  of  try- 
ing Experiments  with  it,  and  the  numberlefs  ufetul 
Purpofes  to  which  he  applied  them,  the  Glory  of  which 
has,  in  a  Manner,  totally  obfcured  all  that  had  been 
heard  of  before  in  the  Magdeburgic  Experiments.  Mr. 
Btyli  himfelf  gives  a  true  Account  of  the  Invention  of 
this  Machine,  as  I  have  now  mentioned,  in  a  Letter, 
which  he  wrote  to  his  Nephew,  the  Lord  Dungarvon^ 
at  Paris,  Two  Years  after  Schottus's  Book  was  firft 
published,  he  does,  indeed,  fay,  that  he  had  fome 
Thoughts  on  the  fame  Subjcft  before  he  had  heard  of 
thofc  Gentlemens  Performances  Abroad ;  but  that  they 
had  realty  anticipated  him  in  the  Invention  of  the  Ma- 
chine :  But  he  observes  to  his  Lordfhip  the  great  Imper- 
fedion  the  Invention  then  laboured  under,  and  imployed 
two  Gentlemen,  Mr.  Gratorix  and  Mr.  Hooke^  after- 
wards Dr.  Hookey  to  contrive  fome  Air-Pump^  which 
need  not,  like  that  other,  be  kept  under  Water^  and 
be  more  cafily  and  generally  applied  to  Ufe,  which 
after  (bme  unmccefsful  Trials  was  at  Length  eiFeded. 

Euphrof.  Are  the  Air-Pumps  now  in  Ufe  of  this 
original  Form  of  Mr.  Boyl/s. 

Cleon.  No ;  far  enough  from  it :  His  own  Alterations 
were  not  a  few.  Dr.  Hookers  Pump  ferved  him  not 
Jong;  another  Form,  invented  by  Mr.  Pappin^  pleafed 
Mr.  Boyle  ftill  better,  and  fucceffive  Changes  and  Im- 

frovements  were  made ;  till  at  laft,  it  arrived  to  the 
erfeSion  which  it  received  from  the  Hands  of  that  ex- 
cellent Operator,  the  late  Mr.  Hawkjbyj  which  is  ftill 
one  of  the  Forms  in  ufe  ;  and  is  this  large  Engine,  which 
you  fee  in  this  upright  Frame. 

Eupbrdf.  An  elegant  and  noble  looking  Machiiie, 
indeed.    Pray,  what  may  be  the  Expence  of  it  ? 

A  a  1 
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Cleon.  This,  which  you  fee  in  this  Mahogany  Frame^ 
with  this  large  Apparatus  of  Glafles,  Brafs-work,  &«. 
€oft  30  Guineas. 

Euphrof.  I  do  not  think  it  dear.  Were  I  a  Mm, 
I  ihould  much  fooner  part  with  that  Sum  of  Money  for 
fuch  an  Objeft,  than  hundreds  of  others,  on  which  it 
is  often  expended.  In  Truth,  I  wonder  at  nothing 
more,  than  to  fee  how  Utt  and  ready  Gentlemen  are  in 
the  expenfive  Purchafes  of  triHing  Subje*Sls,  and  negli- 
gent of  thofe  of  the  greateft  Curiofity,  and  moft  general 

Importance. But,  lobferve,  you  have  other  Forms 

pf  Air-pumps  ;  three  of  which,  I    fee,    here   upon  the 
Table.     Fray,  what  is  peculiar  to  each  of  them  ? 

CUon.  Two  of  thefe  are  alfo  double  barrcird  Air- 
Pumps,  and  the  other  is  a  fingle  One.  The  firft,  or 
largeft,  was  made  for  the  Convenicncy  of  placing  it 
upon  the  Table,  while  the  Operations  are  performed 
on  it.  Thefe  were  made,  at  firft,  by  one  Davemptrty . 
and  called,  Davenport* s  Table  Air -Pump.  The  Second 
was  contrived  to  be  of  a  portable  Form,  and  to  reduce 
the  Mechanifm  to  a  ftill  more  Ample  StruiSlure.  This, 
therefore,  is  called,  the  portable  Air-Putnp,  The  laft 
is  a  fingle  barrell'd  Jir-Pumpy  and  is  a  fingiJar  Improve- 
ment of  this  Machine  for  fuch,  as  are  very  curious  in 
pneumatlcal  Experiments. 

Euphrof.  The  external  A  ppearance  of  thefe  Machines 
muft  highly  delight  the  Eye ;  but  the  Rationale  of  their 
StruvSlure  and  Ufefulnefs,  I  prefume,  depends  upon  a 
particular  View  of  their  internal  Parts. 

Cleon.  It  is  certain,  you  cannot  know  the  Nature, 
or  Ufe,  of  an  Jir-Pufnp^  without  being  particularly 
acquainted  with  its  internal  Strudure  and  Parts;  and 
I  propofe,  in  the  next  Place,  to  analiax  one  of  them, 
or  take  it  to  Pieces ;  and  you  will  find,  that  the  con- 
fiituent  Parrs  are  not  many,  and  their  Ufes  not  difficult 
to  be  underftood.  For  this  Purpofe,  I  (hall  take  in 
Hand  the  portable  Air-Pump^  as  that  contains  no  more 
Parts  than  are  abfolutely  necefTary,  in  a  Form  where 
two  Barrels  are  ufed. 

Eupl/rof,  The  Parts  of  this  Pump  arc  fo  few  in  Ap- 
pearance, that  I  imagine  the  Difleclion  of  it  will  ao( 
be  either  tedious  or  troublefome. 
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CUon.    It  will  not  in  the  leaft. For  you  fee,  I 

only  take  thefe  Screw-pins  out,  and  the  Head,  or  Top 
of  the  Pump,  divides  itfelf  into  two  Parts,  which  fall 
off;  (hewing  the  Wheel,  with  the  Piltons,  on  each 
Side,  which  it  moves  alternately  up  and  down  in  the 
Barrels,  when  itfelf  is  turned  round  by  the  Winch. 

Euphrof.  This  I  plainly  perceive,  and  that  the  Ufe 
of  the  !•  rame  is  only  to  keep  thefe  Parts  together  in 
their  proper  Pofitions,  in  working  the  Inftrument. 

Cleon.  I  remove  the  Wheel,  and  the  Barrels  eafily 
come  ofF,  as  they  were  only  before  preffed  down  by  the 
Frame  of  the  Pump,  which  is  fcrewed  down  on  the 
Top  for  that  Purpofe.  The  Cavity  of  thefe  Barrels 
is  exadJly  fitted,  by  the  lower  Part  of  the  Piftons,  by 
Means  of  Leather,  fuppled  with  Oil,  fcrevved  6n  to 
^ch ;  fo  that  no  Air  can,  or  ought  to  pafs  between 
them  and  the  Barrels.  The  next  Thing  that  you  ob^ 
fcrve  is,  that  the  Piece,  fcrewed  on  at  the  Bottom  of 
each  Pifton,  is  perforated  with  a  Hole  through  the 
Middle,  over  which  Hole,  you  fee  is  tied  a  fmall  Piece 
of  Leather,  which  is  called  the  Valve ;  and  as  this  Part 
is  fcrewed  into  the  Pifton,  this  Valve^  opening  upwards, 
gives  a  Paflage  for  the  Air  through  it  from  below. 
Again,  in  the  Brafs  Plate,  on  the  Bottom,  you  fee  other 
Pieces  of  Brafs  fcrewed  in,  having  Holes,  in  like  Man- 
ner, through  them,  with  the  fame  Leather  Valves  on 
the  Top,  as  before,  in  the  Piftons;  fo  that,  by  this 
Means,  there  is  a  Paflage  for  the  Air  from  any  Receiver, 
placed  on  the  circular  Plate  of  the  Pump,  to  the  Cavity 
of  the  Barrels  below,  which  ftand  over  thofe  Parts  5 
.for  this  large  Plate  of  the  Pump  is  perforated  with  z 
Hole,  qnitc  to  the  Center  of  the  Fore-part,  and  thence 

crofs-wife  on  each  Side  to  the  Barrel. Thefe  Parts, 

few  as  they  are,  are  all  that  are  eflential  to  Pump-work 
pf  any  Kind ;  for  there  is  no  Difference  in  the  Nature 
of  the  eflential  Parts  of  a  Pump,  whether  it  be  for  ex- 
)iaufting  Water,  Air,  or  any  other  Fluid, 

Eupbrof.  Thefe  Parts,  I  obferye  then,  are  only  two 
Barrels,  two  Piftons,  one  Valve  in  each  of  them,  and 
one  Valve  under  each  Barrel,  in  the  Plate  of  the  Pump  ; 
tefides  the  Wheel,  which  gives  Motion  to  the  Piftons  : 
rr^But  hQ>v  am  I  to  understand  the  Rationale  of  WQ^l^i"^ 

A  a  3  i)\\% 
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f&u  Uadxicc  when  jH  the  Parts  are  put  togetber  it 
=r  '^Izcz  and  Order  r 

Y::a  w.,   znus  eadly  onderftand   it,  by  cos* 
Tiicx    a  2,  proper  3flaiuier  ;  that  is,  the 

Barrii  b'-  ineu  alooe. In  the  fiift 

=ie  Piiian  is  placed  at  the  Boctocn  of 
imt  :c  is  fuppciLii,  that  it  tits  the  Band 
5&  zz  Jesjc  litre  or  no  Air  below  it.-^ 
It  rtL.T  I  rurn.  tx&e  Winch,  and  lift  up  that 
^axiTi  31  E  J  .1X1  rrt -* g^c— Tiiirdl y ^  in  doing  this, 
I  iir  1^  :XK  C^rxzzxn  ^c  Ak*  that  &ands  over  the  Pifton, 
at:  nasei*^  Tr.iiC*  jt  rue  Cavitv  below,  a  Space,  in  i 
r^cx  VtTnirr  ^".ul  it  Ait,  lappoiixig  that  none  could 
srtr  msx  c  nm'  nc  Vit^e  -jl  tac  Plate  of  the  Pump. 
FiKm:"^  JMC  icuiL  Iiibng  up  of  the  Pifton,  the 
Ar  ir^t  rar  SLacs-rc--  3i.2C=d  on  the  Pump,  will  not 
on&r  m£  ^iih£  iaz:  jl  ±e  Barrel ;  but,  by  Means  of 
its  igcnsif  -wl  t-jIl  nci  tae  Barrel  thro'  tfaie  Valve  at 
tiiB  Scomu  rll  m:  Ax  jl  zx  Barrel,  and  in  the  Recei- 
ver,, be  zr  ariul  ZXaocr ;  loi  coofequentlj.  That  in 
the  Rjscsiver  is  sj  zus  Ueans  larlfitd,  or  becomes  le(s 
deste,  bir  aem^  ezpunati  cbco  a  larger  Space. — Do  you 
nnderhnit  aie  riius  £sr,  air  Exfirtfpu  ? 

Eafcrifl     I  beiKie  I  do  ptecty  well ;    but  as  yet  you 
have  perroraed  but  one  half  of  the  Operation. 

dan.     Tis   tnie^  we  have  not  ;  for  the  Pifton,  ii| 

the  2.1X1  F-ice,  =:  u^  be  carried  down  to  the  Bottom  of  the 

Barrel  again  j  bj  r^Llcg  it  up,  we  have  brought  fome  <^ 

tiie  Air  out  of  :!!%:  Rec:fiver  into  the  Barrel,  and  now  by 

depreficg  the  Piftoo,  we  (ball  get  it  out  of  the  Band 

too,  asd  lb  get  rid  c^  it  quite.     *       Thus  I  force  the 

Plll::n  do-rn  to  the  Bottom,  by  turning  the  Winch  the 

ccctraryWay;  in  which  Action,  you'll  obfcrve,  (firft) 

That,    as   the  Piflon   goes   down,   the   Air,  conuined 

below  it  in  the  Barrds,  as  it  cannot  return   thro*  the 

Valve  at  the  Bottom  into  the  Receiver,  muft  be  condenfod 

by  Degrees,  till  at  length,  it  becomes  of  equal  Denfity 

external  Air  ai>ove  the  Pifton.     (Secondly)    After 

\  the  Pifton  dbfcends  lower,  the  Air  will  become 

Midenfed  in  the  Barrel  than  the  outward  Air,  if 

iQ  Paflage  through  a  Valve  in  the  Pifton  ;  but, 

^  fifcb  ^  Caftage,  it  can  fuffer  no  greater  Con- 

2  denfation  | 
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denfation ;  becaufe,  by  its  greater  Spring,  it  will  ruih 
thro'  the  Valve  in  the  Pifton,  and  make  its  Efcape  inta 
the  common  Air,  from  whence  it  cannot  return,  as  wc 
have  before  faid,  by  reafon  of  the  Valve  in  the  Pifton 
fhutting  downwards,  by  the  Preffure  of  the  incumbent 
Air.  Thus  we  have  exhaufted  a  Part  of  the  Air  out  of 
the  Receiver,  and  the  remaining  Air  will  be  gradually 
very  nearly  all  exhaufted,  in  the  fame  Manner,  by  the 
conftant  Working  of  the  Pump ;  for  the  Pifton  in  the 
other  Barrel  does  the  fame  Thing,  as  you  have  now 
feen ;  and  as  they  are  both  worked  by  the  fame  Stroke 
of  the  Winch,  their  A<Stion  may  be  alternately  repeated^ 
till  the  Air  is  exhaufted  from  the  Receiver,  as  fiar  as  is 
required. 

Eupbrof.  My  dear  CUonicuSj  you  take  great  Pains  to 
inform  me ;  and,  I  hope,  I  am  not  fo  dull  a  Scholar^ 
but  that  I  can  in  general  underftand  all  that  you  have 
faid  I  and  I  doubt  not,  when  I  come  to  fee  feveral  Expe- 
riments of  this  Nature  performed,  I  fhal]  gradually  get  % 
more  perfe^i  Knowledge  thereof. 

CUon.  I  make  no  Doubt  but  you  will ;  for  bare  In* 
ftrudion,  without  an  Illuftration  by  Experiments,  will 
require  not  only  great  Capacity,  but  great  Attention,  to 
comprehend  what  will  otherwife  be  very  eafily  deduced 
from  Fadis,  joined  with  a  proper  Method  of  reafoning  on 
them. 

Euphrof,  I  prcfume  the  Mechanifm  of  the  Pump,  in 
the  feveral  Parts  we  have  now  defer ibed,  is  the  ^  fame 
nearly  in  all  the  different  Forms. 

Cleon,  It  is  fo,  in  thofe  which  you  fee  confifting  of 
two  Barrels ;  and  likewife,  in  the  fingle  Barrel  Pumps  of 
the  common  Sort ;  but  that  one  which  you  here  fee,  is  of 
a  peculiar  Make,  the  Rationale  of  which  deferves,  in  a 
few  Words,  to  be  explained  ;  in  order  to  which,  it  muft 
be  obferved,  that,  when  the  Pifton  is  raifcd  \n  a  iingle 
Barrel,  as  the  Weight  of  the  Atmofphere  lies  upon  it,  {o 
that  Weight  lies  upon  the  Hand,  in  every  Stroke  of  the 
Pifton.  Indeed,  when  we  firft  begin  to  work  the  Pump, 
that  Weight  is  infenfible,  by  reafon  that  the  Spring  fk 
the  Air  below  the  Pifton  is  equal  to  the  faid  Weight 
above  it ;  but  in  every  Stroke,  the  Spring  of  the  Air 
}?elow  it|  which  comes  from  the  Recipient,  is  diminiihed, 

A  a  4  while' 
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while  the  Weight  of  the  Atmofphcre  in  the  Barrel  abort 
it  remiiins  the  fame ;  and  therefore,  will  be  more  and 
more  fcnfible,  as  you  proceed  in  working  the  Pump ; 
till  at  laft,  when  the  Air  is  nearly  all  exhaufted  from  die 
Receiver,  the  whole  Weight  nearly  of  a  Column  of  Air, 
vpon  the  Surface  of  the  Pifton,  muft  be  raifed  by  the 
Hand  alone,  without  any  AiHftance  from  the  Spring  of 
the  internal  Air. 

Euphrof.  i  apprehend  what  you  fay,  and  muft  natu- 
rally afk  this  Queftion;  why  then  are  fuch  Pumps  in 
Ufe  ?  For  the  Labour  muft  needs  be  very  great  in  work- 
ing them,  as  you  have  heretofore  convinced  me,  that  the 
Weight  of  the  Air,  upon  a  circular  Inch,  is  12  Pounds, 
and  confequently,  if  the  Pifton  of  the  Pump  be  any  thing 
confiderable,  fuch  a  conftant  Weight  of  the  Air,  and  the 
Labour  it  caufes,  would  difcourage  the  Ufe  of  fuch 
Pumps. 

Cleon.  The  Query  you  put  is  very  pertinent ;  to  which 
it  i&  replied,  that  if  the  Pifton  be  made  fmaller,  the 
Weight  will  be  thereby  leflened,  in  Proportion  to  the 
Square  of  the  Surface ;  fo  that  a  Pifton,  half  an  Inch  in 
Diameter,  fuftains  but  a  fourth  Part  of  the  b^ore-men- 
tioned  Weight,  or  only  four  Pounds ;  byt,  as  when  the 
Pifton  is  fmall,  the  Strokes  muft  be  many  more  in  Num* 
ber,  this  Weight,  tho'  Icffened,  muft  be  often  repeated, 
which  caufes  a  Diflike  in  People  to  thefe  Pumps  after  all  5 
efpeciaily,  if  we  add  to  this,  that  the  Expence  of  a  fmgle 
Barrel  Air-Pump,  with  its  proper  Apparatus,  is  nearly 
as  great  as  that  of  a  double-barrelled  Pump,  of  the  por- 
table Form  you  here  fee. 

Euphrof.  It  was  on  this  Account  then,  I  prefume,  that 
ve  have  the  Invention  of  the  fmgle  barrelled  Pump,  you 
here  recommend.     ]  fliould  be  glad  to  know  what  arc  the 

f articular   Advantages    of   this  Conftru<3ion,    and  the 
rinciplcs  on  which  they  depend. 

Clean.  The  principal  .Dcfign  in  this  Pump,  is  to  render 
the  Weight  of  the  Ait  infenfible  on  the  Hand  in  work- 
ing ;  ior  which  Piirpofe,  you  fee  a  Valve  is  provided  in  a 
Piece  (iKcd  to  the  upper  Part  of  the  Barrel,  and  a  Collar 
of  Leathers,  through  which  the  Shank  of  the  Pifton 
pafies  in  a  Piece,  fcrewed  on  upon  the  Top  of  the  Barrel. 
The  Effcd  of  this  Valve  is  twofold  ^  for,  firft,  it  gives  a 

Paffagc 
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Paffagc  for  the  Air  out  of  the  Barrel ;  and  fecondly,  pre- 
vents any  Preffure  of  the  outward  Air  upon  the  Pifton  in 
the  Pump,  excepting  what  lies  upon  the  fmall  Hole  in  the 
Valve,  which  is  altogether  tnconfiderable  and  impercep- 
tible; and  farther,  as  the  Air  cannot  return  by  this 
yalve,  fo  neither  can  it  ge^  through  the  Brafs  Piece  in 
which  the  Pifton  moves,  by  reafon  of  the  Leather  fitting 
very  clofe  about  it,  and  well  fuppled  with  Oil,  which, 
at  the  fame  Time,  by  no  Means  prevents  a  free  and  eafy 
Motion  of  the  Pifton  ;  This  Contrivance  of  a  Collar  of 
Leathers,  you  will  obferve  in 'the  Courfe  of  our  Expe- 
.  riments,  will  be  of  neceflary  and  frequent  Ufe  in  many 
Qth^r  Cafes  of  a  like  Nature.  Befides  thefe  Particulars, 
there  are  fome  other  Improvements  which  the  Author  of 
this  Contrivance  has  made  in  the  Strudure  and  Appa- 
ratus of  an  Air-pump;  fo  that  thofe  who  chufe  it  may 
^xhauft  the  Air  from  any  Veffel,  as  far  as  the  Power  of 
Mechanifm,  sjnd  the  Nature  of  Air  will  permit. 

Euphrof,  But  how  do  you  find  in  what  Proportion  the 
Air  is  exhaufted  from  any  Veffel  placed  on  the  Pump  ? 

Cleon,  By  means  of  a  Gage,  which  is  provided  for  that 
Purpofe,  of  different  Forms,  according  to  the  different 
Kinds  of  Pumps  that  are  ufed.  This  Gage  confifts  of  a 
Glafs  Tube,  immerfed  in  a  Bafon  of  Quickrfil ver,  in  the 
large  *  Air-P^n^P«     This  Tube  communicates,  on  the 

other 

•  The  moft  elegant  Form  of  this  Pump  we  have  thought 

f  roper  to  give  a  Print  of,  for  the  Sake  of  explaining  the  feveral 
arts  of  which  it  confifts,  which  are  the  following : 

a  at    T^  two  Brafs  Barrels  of  the  Pump, 

h  bt  The  Handle,  or  Wiach,  by  which 

€  c.  The  two  Piflons  are  w^orked  in  the  Barrels. 

i///,  A  Brafs  Elliptic  Bafin,  which  was  formerly  in  Ufe  for 
holding  Water  to  fupple  two  Leathers  in  the  lower  Part  of  tho 
JBafin,  but  is  now  difufed,  as  not  neceffary. 

e  ty  Two  ornamental  Pieces  of  Wood,  by  which 

fft  The  Head  of  the  Pump  is  fcrewed  very  faft  down  upon 
the  Barrels. 

g  jf ,  The  two  Pillars  fupporting  ijie  fame. 

b%  A  long  Pipe,  by  which  the  Air  pafles  from  the  Receives 
|nto  the  Barrels. 

/  /,  The  Brafs  Plate,  on  which  the  Receivers  are  placed,  to 
be  exhaufted  of  their  Air, 

4,  The 
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other  End  (by  means  of  a  Piece  of  Brafs)  with  the  Hc4t 
jn  the  Plate  on  the  Top  of  the  Pump  ;  and  confequendTt 
with  the  Receiver,  placed  over  it;  fothat,  when  tbeArf 
is  drawn  from  the  Receiver,  it  is,  at  the  Gune  Tinie» 
taken  from  the  Glafs  Tube,  or  Gage  j  and  a^  the  Spftng 
of  the  Air,  within  the  Gage,  is  by  that  means  lefiened^ 
the  PrelTure  of  the  outward  Air  becomes  greater,  aod 
forces  the  Quick- filver  up  in  the  Tube;  fo  that^  as  the 
Quantity  and  Spring  of  the  Air  is  Icflened  in  ebc  Re* 
teivcr,  the  Quick-filver  nfes  higher  and  higher  m  tbo 
Tube  'f  and  could  the  Air  be  entirely  exhiulledf  dit 
Mercury  would  be  jufl  as  high  tn  the  Gage,  as  ir  ftands 
aC  that  Time  in  a  common  Barometer ;  and  to  convince 
youof  this^  fliall  be  the  firtt  Experiment  on  thePuinp, 

Euphrsf.  This  will  give  me  great  Pleafure*  Prs»y  pro- 
ceed to  the  Operation. — ^I  fuppofe  the  Divif.i  h? 
long  Slip  of  Wood  are  ^o  many  Inches,  by  v  ^ .  ki 
meaifure  the  Rife  of  the  Quick-filver. 

Clim*  That  is  the  Ule  of  it.  —  To  prevent  the  Air 
from  getting  into  the  Receiver,  I  firft  place  this  \i^:ted 
Lcathei  on  the  Plate  of  the  Pump,  with  the  Hok  in  the 
Middle  of  if,  juft  upon  the  Hole  of  the  Plate.  rhen  I 
take  the  fmall  Receiver,  and  place  on  the  L^athci  over 
the  Hole,  I  turn  the  Winch^  and  raife  the  Pifton  from 
the  Bottom  of  the  Barrel  towards  the  Top,  and  you  fee 
the  Quick-filver  immediately  rife  in  the  Gige*  — I  turn 
the  Winch  back,  and  the  other  Pifton  rifmg,  dftws  o«it 
more  Air»  and  makes  the  Mercury  rife  ftill  higher.^— I 
proceed  in  the  Operation,  and  each  altenute  Stioke  ad- 
vances the  Quick-filver  ftill  higher  and  higher;  till  it 
laft, — I  move  the  Piftons  many  Times  up  and  down, 

without  the  Mercury  fenfibly  rifing  any  higher. 

Whence  you  may  conclude,  that  the  Air  ts  dnwn  out 

of 


i,  The  Hole  m  the  Middle  of  the  faid  Place, 

//,  The  Mercurial  Gage. 

m.  The  Bafin  of  Mercury,  in  which  it  is  imoieHed, 

»,  The  Stop-Cock,  by  which  the  Air  is  let  into  t|ie  Recciffn 
(igiin. 

Thefc  are  all  the  eflenrial  Parts  of  the  Pump  neeeCary  m  \m 
defcribed ;  ihc  Apparatus  proper  for  Gentlemens  Ufe  wt  lbaJ( 
cjchibit  in  a  Place  hereafter, 
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of  tfee  Receiver  and  GUfs  Tube,  a3  far  as  the  Pump  can 
/doit. 

Eupbrof.  I  obferve  the  Motion  of  the  Quick-filver 
pfing  with  every  Stroke^  with  the  higheft  SatisfaSion  j 
and  by  this  one  Experiment  only,  can  fee  a  great  Way 
Jnto  the  Nature  and  Ufe  of  this  curious  Engine.  But 
what  is  the  Form  and  Rationale  of  the  other  Gage  you 
mentioned  ? 

Cleon.  I  will  tell  you,  and  fhew  its  Ufe  by  an  Expe- 
riment alfo.  —  It  confifts^of  a  fliort  Tube,  hermetically 
fealed  at  one  End,  filled  with  Quick-filver,  and  inverted 
with  the  open  End  into  a  fmall  Bafm  of  Quick-filver, 
^nd  then  placed  on  a  fmall  Plate,  communicating  with 
the  common  Du£t  of  the  Pump,  as  you  here  fee  it  on  the 
portable  Air-Pump^ 

Euphrof,  I  fee  it  indeed,  but  I  do  not  rightly  under- 
ftand  it. — It  feems  to  me,  as  if  this  Gage  was  to  fhe\ir 
how  far  the  Air  was  exhaufted  by  the  Motion  of  the 
Quick-filver  downward. 

Cleon,  You  judge  veiy  rightly ;  for,  as  the  Air  is 
drawn  out  of  the  Receiver,  it  is  at  the  fame  Time  drawn 
put  of  the  Glafs,  placed  over  the  Gage;  and  confe-r 
quently,  the  Spring  of  the  Air  on  the  Qiiick-filver  in  the 
Bafin  being  conftantly  diminifhcd,  it  will  at  length  be- 
come lefs  than  the  Weight  of  the  Mercury  in  the  Tube, 
^t  which  Time  the  Mercury  will  begin  to  fubfide ;  gn4 
as  the  Operation  of  the  Pump  is  continued,  it  will  fink 
lower  and  lower,  till  at  laft,  it  will  ftand  but  a -very 
fmall  Height  above  the  Surface  of  that  in  the  Bafin: 
Whence,  likewife,  we  fliall  know,  that  the  Air  is  drawn 
put  as  far  as  it  can  be. 

Euphrof  I  perfeftly  underftand  you. — But  one  Thing 
J  muft  obferve,  that  you  feveral  Times  hinted,  that  the 
Air  cannot  be  wholly  exhaufted  from  the  Receiver.—? 
|*ray,  give  me  the  Reafon  of  that. 

Cleon.  You  will  eafily  perceive  the  Reafon  of  it,  when 
you  confider,  that,  though  the  Quantity  of  Air  be  dimi- 
niflied  by  each  Stroke,  and  its  Spring  thereby  conti- 
nually lefTened  ;  yet,  if  the  Operation  of  the  Pump 
were  to  be  continued  ever  fo  Jong,  the  Confequence 
could  only  be  a  continual  Diminution  of  the  Quantity  of 
Air  J  but  a  Total  Exhaultion  of  it  will  be  impoffiblc. 

becaufe 
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Becatrfe  the  Pifton  can  take  away  no  more  Air  than  what 
IS  forced  iiito  the  Barrels  by  the  Spring  of  the  remaining 
Air  in  the  Receiver.  Therefore,  afier  the  laft  Stroke, 
there  will  be  fai-nc  At  remaining,  but  that  may  be  (o 
fxall,  as  not  to  be  capable  of  throwing  up  the  Valve  any 
longer,  and  therefore  muft  remain  inexhauftiblc :  But 
th^le  Valves  and  Gages  have  been  fo  ingenioufly  con- 
trived and  improved,  that  the  Quantity  of  Air  may  be 
exhaufted  to  much  lefs  than  th.  thousandth  Part  of  the 
"Whole ;  and  there  are  not  w*inting  a  few  among  the 
Wealthy,  who  haver  been  liberal  enough  to  encourage 
this  Spec-.es  of  Ingenuity  to  the  utmoft  Extent  of  Art. 

Euphrof.  Were  I  among  the  fortunate  Number,  where 
Affluence  exceeded  the  neceflary  Occafions  of  Life,  fo 
far  as  to  put  it  in  my  Power  to  have  what  I  can  wifh,  I 
vwould  not  only  have  an  Air- Pump,  but  every  other 
philofophical  Inftrument  that  the  Improvements  of  the 
prefcnt  Age  could  fupply. 

Cleon.  This  would  be  making  a  proper  Ufc  of  the 
Gifts  of  Fortune,  and  doing  Good  with  the  bcft  Grace 
and  Tafte  ;  it  would  be  happy  for  Artifts  and  Tradefmcn, 
if  more  of  the  Opulent  were  found  of  that  Difpofition. — 
But  others  muft  be  provided  for,  and  Pumps  of  the  com- 
mon Form  and  eafy  Price  will  anfwcr  all  our  Purpofes 
very  well ;  as  you  will  perceive  by  a  Series  of  Experi- 
ments on  the  portabh  AiR-PuMP,  which  I  fliall  next 
proceed  to  exhibit. 

Euphrof,  I  long  till  you  make  a  Beginning ;  as  from 
what  I  have  already  feen,.  I  promife  myfelf  not  a  little 
PLafure  and  Improvement  by  them.  You  have  already 
fhewn  me  one  Experiiient,  and  I  want  to  fee  what  will 
be  the  Subie<^  of  the  Second. 

CUon.  YoT  the  fecond  Experiment,  I  take  this  finall 
Glafs,  and  place  over  the  Hole  of  the  Pump,  as  before, 
and  when  I  have  worked  the  Pump, — you  perceive  the 
Weight  of  the  Air  in  a  vifible  Pieflureof  th-  Glafs  into 
the  wet  Leather.  I  foon  cxhauft  the  Air :  The  Qiiick-. 
filver  you  fee  at  29  and  {, — and  now,  if  you  try  to  pull 
**c  Glafs  up,  you  will  be  ftill  further  convinced  of  A\c 

'ei^ht  of  Air  in  preffing  it  down  \ Try  what  voi^ 
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Euphrof.  I  will — but  it  fticks  fo  faft  that  I  cannot. — 
Sure  !  It  can  never  be  the  Weight  of  the  Air  that  keeps 
it  thus  faft  upon  the  Pump. 

CUon.  It  certai/ily  is  that,  and  nothing  elfe ;  you  muft 
confider,  the  Surface  of  this  Glafs  is  about  four  fquare 
Inches,  and  therefore  fuftains  a  Preffure  from  the  Atmo- 
fphere  of  fifty  Pounds  Weight.  No  Wonder  then,  if 
your  tender  Arm  fhould  not  be  able  to  raife  it  from  the 
Plate. 

Euphrof.  Have  you  any  Experiment  by  which  you 
can  prove  this  to  be  owing  entirely  to  the  Weight  of 
the  Air  ? 

CUon.     Yes ;    that  will  be  a  third  Experiment,  and 

give  you  an  ocular  Demonftration  of  the  Truth. 

1  take  the  fame  Glafs,  and  place  it  under  a  large  Receiver, 
and  on  one  Side  of  the  Hole  on  the  Plate. — Then,  whea 
I  begin  to  pump,  if  you  look  at  the  Rim  of  the  fmall 
Glafs,  you  will  obferve  it  will  be  a  little  lifted  up  from' 
the  Leather,  by  the  Spring  of  the  Air  throwing  itfelf 
out  from  under  it  into  the  large  Receiver  ;  efpecially,  at 
a  few  of  the  firft  Turns  of  the  Winch. — The  Air  is  now 

cxhaufted  far  enough.  — The  fmall  Glafs  has  now 

but  little  Air  within  it,  and  is  eafily  moved,  as  you  fee 
by  my  (baking  the  Pump. — But  now  keep  your  Eyc^ 
fixed  on  the  Rim,  or  Bottom  of  the  fmall  Glafs,  and 
when  I  turn  the  Vent-piece  to  let  in  the  Air,  you  will 
perceive  the  Weight  of  it  will  fix  the  Glafs  upon  the 
Pump,  and  you  will  fee  it  fink  down  into  the  Leather. 

Euphrof,  I  hear  the  Air  rufli  in,  and  fee  it  fix  the  Glafs 
down,  in  the  Manner  you  mention,  by  its  PrefiUre. — A 
curious  Experiment  this  !  and  a  full  proof  of  all  I  defire 
to  know  ;  for  now  you  have  taken  the  larger  Glafs  away, 
I  find  it  as  faft  on  the  Pump,  and  juft  as  immoveable  by 
my  Strength  as  before. — Thefe  Experiments  make  the 
Weight  of  the  Air  fenfible  to  a  furprifing  Degree. 

CUon.  And  you  will  have  more  Reafon  to  think  lb 
from  the  next  Experiment,  in  which  you  will  be  a  Party 
concerned  j  for  you  are  now  to  lay  your  Hand  on  thi? 
open  Glafs,  placed  over  the  Hole  of  the  Pump.   . 

Euphrof,  Not  I,  truly ;  1  am  too  well  convinced  of 
the  Force  of  its  Preflure,  without  any  further  Experience 
qf  the  Matter. 
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CLm.  Yoa  B?ed  not  be  afraid,  my  Eupbrdfyni\  yoil 
BBT  be  Jiured,  the  Ezpcnment  is  innocent ;  and  I  will 
pfit  nxT  own  Hand  on  tfae~Gla(s  firft  for  your  greater 

Samfat^oc ^You  obknre,  I  lay  on  the  flefliy  Part  of 

WTf  Hand,  and  work  the  Pamp  with  the  other. — ^You  fee 
the  Fkih  on  the  Back  of  my  Hand  fenfibly  prefled  down 
kLi^vie^  the  Boccs,  by  die  Weight  of  the  Air : — ^And 
beLow,  within  the  Glafs,  you  as  plainly  perceive  bow 
die  Flefh  of  my  Hand  is  protruded,  or  forced  down  into 
the  Gla^  by  die  Spring  of  the  Air  contained  in  it. 

EMobnf.  Yes>  I  Ice  ab  that  you  mention,  and  wonder 
kov  Toa  could  afk  me  to  try  fuch  an  Experiment, 
whflca  ghrcs  me  k>  much  Pain  to  fee  it  performed  by 
Anocbcr. — ^I  flKxiId  fear  left  it  fhould  maim  my  Hand, 
Vy  bendti^  it  into  the  Glafs.  Pray,  take  your  Hand 
coF,  Clismau ;  for  it  has  a  very  difagreeable  Appearance^ 
—The  Blood  is  ready  to  ftart  thro'  your  Flelh  into  the 
Gh&. 

Clam.  This  laft  Circumftance,  which  you  mmtion, 
fliews  the  Realbn  why  Surgeons  take  this  Method  in 
Cupping :  for  they  take  a  fmail  Glafs,  fix  it  over  the 
Part  from  whence  they  intend  to  take  the  Blood,  and 
with  a  imall  Syringe,  fcrewed  on  the  Top  of  it,  they 
draw  out  the  Air  from  the  Glafs.  The  Air  contained 
in  the  Flefh  below  puflFs  it  up  into  the  Glafs,  and  the 
Blood  flows  in  great  Plenty  towards  that  Part ;  and  con« 
iequently,  thro*  the  feveral  little  Orifices  made  before  by 
the  Scarificator. 

Evfhrof,  It  is  to  anfwer  the  fame  End,  I^fuppofe^ 
^hat  I  have  feen  fome  hold  the  Cupping-Glafs  over  the 
Flame  of  the  Lamp,  and  then  immediately  apply  it  to 
the  fcarified  Part. 

Clean.  It  is  fo ;  and  one  would  fcarcdy  think  what  a 
Quantity  of  Air  the  Flame  will  inftantly  expel  from  the 

Glafs,  and  thereby  fit  it  for  the  Purpofe. But  to 

return  from  this  Digreffion  \  you  muft  not  think  to  come 
off  without  laying  your  Hana  on  the  Glafs ;  and  becaufe 
you  fhall  not  be  afraid,  I  have  provided  one  of  a  le& 

Size. 1  will  alfo  ccafc  working  the  Pump,  whenever 

you  defire  me  to  do  it. 

Euphrof.  I  am  very  timid,  and  yet  have  (bme  Incli- 
xiatipn  to  try  the  Experiment,  as  I  love  to  be  convinced 

of 
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of  the  Truth  of  Things  by  all  the  Means  of  Scnfation.— 
But  be  fure  work  the  Pump  very  gently. 

CUon.  That  you  may  depend  on  j  therefore  put  on 
your   Hand  fo  clofe  that  no  Air  can  get  under  it  into 

the  Glafs. 1  give  one  Turn  of  the  Winch,  and 

you  find  a  fenfible  PreiTure  on  your  Hand,  and  fwelling 

of  the  Flelh  within  the  Glafs, A  fecond  Stroke 

renders  this  ftill  more  fenfible  j — by  the  Third — 

Euphrof.  —  Oh  !  CUonicus^  remember  your  Promife, 
and  ftop  the  Pump  ^  for  my  Hand  is  fo  fucked  in,  that 
I  am  not  able  to  bear  it  any  farther.  It  is  fixed  fo  faft 
down,  that  I  cannot  remove  it. 

Cle^n.  You  cry  out  before  you  are  hurt.--  ■  I  muft 
give  you  one  more  Turn  of  the  Winch.  I  don't  0iind 
your  Panic,  it  cannot  hurt  you  ;  therefore  you  muft 
have  another  Stroke  yet. 

Euphrof.  I  beg  you  will  proceed  no  ferther.  If  you 
do,  I  (hall  not  think  you  regard  me  with  the  Tendernefs 
of  a  Brother. — ^How  fhall  I  do  to  get  my  Hand  off/ 
Pray,'  difengage  me  immediately.  ' 

CUon.     I  ihall  inftantly  releafe  you  from  this  philofo- 

phical  Thraldom  which  you  feem  to  be  in.— You 

have  not  Half  the  Courage  of  fome  of  your  Sex,  whom 
I  have  feen  fuftain  the  whole  Weight  of  the  Air  upoa 
their  Hand  on  a  wider  Glafs  than  this,   without  any 

Out-cry  at  all  : But  I  turn  the  Stop-cock,  and  you 

find  no  more  of  the  Weight  of  the  Air  without,  nor 
the  Spring  within  your  Hand. 

Euphrof.  I  am  glad  I  am  once  more  at  Liberty,  and 
muft  confefs,  I  am  not  fo  much  of  a  Heroine  as  not 
to  be  fearful  in  fuch  Cafes,  where  I  knov^  Danger  may 
attend  an  Enterprize,  and  at  the  fame  Time  know  not 
when,  or  how  it  may  begin.  I  make  no  Doubt^ 

but  you  find  Gentlemen  asf  timorous  as  the  Ladies  ill 
this  Refpea. 

CUon.  I  will  not  fay  they  are  more  fo  in  general ; 
only  this  I  will  afiure  vou,  I  have  found  many  a  one 
whom  I  could  not  prevail  upon  to  lay  his  Hand  upon  the 
Glafs,  by  all  the  Importunity  I  could  ufe. 

Euphrof.  Well  !  my  Hand  is  aflfeaed  witk  an  odd 
Senfation. — How  red  the  Part  appears,  with  the  Ciitle 
of  the  Glais  impreft !  But  enough  of  this. — ^Pray,  what 

is 
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is  your  next  Experiment  ?  I  hope  you  have  nothusg 
farther  for  me  to  do. 

CUtn.  By  the  next  Experiment,  yiou  will  further 
perceive  the  wonderful  Weight  of  the  Air,  as  it  will 
burft  this  Bladder,  which  you  fee  tied  over  the  large^ 
open  Glafs. 

Euphrof.  I  fuppofe  you  mean,  that,  when  the  Air  is 
taken  away  from  the  Infide,  the  Weight  of  the  Air 
without  IS  (o  great  on  the  Bladder,  as  to  break  its  Way 
through  it  into  the  Glafs. 

CUw.     That,  you  will  fee,  will  be  the  Cafe. 1 

place  the  Glafs  on  the  Pump,  and  with  one  Turn  of 

the  Winch  only,  you  fee  how  the  Bladder  bends  down. 

With  a  fecond  Turn,  it  defcends  ftill  lower.  ■ 

Euphrof,  Well !  This  is  a  vcnr  curious  Appearance  \ 
The  Bladder  fecms  perfeftly  hollow,  like  the  concave 
Surface  of  a  hollow  Globe. 

CU$n.  You  happen  to  hit  off  the  Matter  exadly; 
for  there  is  aphyfical  Demonftration,  that  the  Concavity 
of  that  Bladder,  refulting  from  the  Preflure  of  the  Air, 
muft  be  truly  fpheric.il.i — But  now  expert  the  Confe- 
quence  of  a  greater  PrefTure,  which  will  more  immediately 
zSc8t  your  Ears  than  your  Eyes. — I  give  another  Turn 
or  two,— ^ and  the  Bladder  burfts  with  the  Report  of 
a  Gun. 

Euphrof.  I  imagined  I  ihould  hear  it  \  but  little 
thought  of  a  Sound  fo  great.  I  ajtiire  you,  I  fliould 
have  ftopped  my  Ears,  if  I  had  ;  for  it  has  almoft  made 
me  deaf. — ^Pray,  what  Weight  do  you  think  there  might 
be  on  the  Bladder  ? 

CUon.  The  Glafs  is  four  Inches  in  Diameter ;  thers 
is  therefore  four  times  four,  or  fixteen  times  the  Weight 
of  the  Air  on  the  Bladder,  as  there  is  in  one  circular 
Inch,  which,  as  I  have  obferved  to  you  before,  is  la 
Pounds;  fo  that  the  Whole  is  12  times  16,  or  loi 
Pounds.  No  Wonder,  therefore,  if  the  Bladder  breaks 
with  the  Preflure  of  near  200  Weight. 

Euphrof.  Such  Experiments  as  thefe  naturally  tend^ 
by  Degrees,  to  abate  the  Wonder  we  ufually  exprefs 
at  fome  mighty  EfFetfls  we  obfervc  produced  by  theft 
AHvifible  Agent:>,  the  Weight  and  Spring  of  the  Air« 
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tUsn,  They  da  fo;  to  fee  a  huge  Fine- Engine,  wor^ 
Ited  by  one,  and  the  largtft  Bomb-fhdl  buril  by  the 
other,  create  Wonder  and  Amaxement  in  vulgar  Minds  | 
butj  when  viewed  wiih  a  philofophicaJ  Eye,  they  appeaif 
to  be  no  other  than  the  ordinary  EfFe*5ls  of  natural  Caufes* 

The  following  Experiment  will  ihew  you   how 

naturally  the  Air  will  throw  iifelf  out^  by  its  Springs 
from  any  Vefiel  in  which  it  b  contairied,  when  the 
Preffure  of  the  external  Air  is  taken  away  j  for  which 
Purpore,  you  fee  here,  a  final J,  hollow  Globe  of  Glafs^ 

with  a  long  Neck  to  it, This  Glob^,    I  place  on 

another  Glafs^  partly  filled  with  Water,  and  the  Neck 
Immers'd  therein  nearly  to  the  Bottom,     This  I  place 

on  the  Pumpj  and  a  clofe  Receiver  over  lu-^ ^Now 

I  turn  the  Winch,  and  you  fee  how  prettily  the  Air 
throws  itfelf  out  from  the  Globe^  thro*  the  Water,  In  a 
Succcfnon  of  numberlefs  Bubbles,  and  that  at  every  Turn 
of  the  Winch. 

Euphrsf,  See  it  I  Yes,  thit  I  do, .  and  with  the  ut- 
moft  Pleafure.— — ^I  lilctwife  abfervc  the  Reafon  of  your 
placing  it  under  Water;  for  elfe  1  could  not  have  Cctn 

the  Air  make   its  Efcape  from  the  Globe* But  I 

farther  obferve,  that  the  longer  your  Pump,  the  lefs 
is  the  Quantity  of  Air  thrown  out  of  the  Globe  at  each 
Exhauilion;  but  the  Reafon  of  this,  I  recollcflr,  you 
explained  to  me  heretofore  ^  confequently,  itannot  ex- 
pert to  fee  the  Air  entirely  exhaufted  from  the  Globe, 

CUm,     I    hare   nearly   exhaufled   the  Air, and 

when  I  turn  the  Stop-cock  to  let  the  Air  into  the  large 
Receiver  J  it  will  neceflarily  fall  on  the  Surftice  of  the 
Water,  and  by  its  Preffure  drive  it  up  into  the  ejihauiled 
Globe* — You  fee  the  Effect  inftantly  produced, 

Euphri^u  It  rufhcs  with  great  Violence  into  the 
Globe,  mdecd,  and  almoft  fills  it.^ — The  Bubble  of 
Air,  which  I  fee  on  the  Top,  is,  I  prefame,  that  which 
remained  in  the  Bulb,  after  Exhauftion,  and  is  now 
condenfed  into  a  fmall  Space* 

Ckm.  That  is  really  the  Cafe ;  and  you  fee  by  that, 
how  fmall  the  Q^iantity  of  remaining  Xir  ia  compared 
with  the  Whole,  at  firft  contained  in  the  Globe,  of 
to  the  Bulk  of  Water  now  in  it,  which  muft  be  equal 
to  the  Quanilty  of  Air  dnwn  out  j  and   in  common 

Vo*.  L  B  b  Pwmpt, 


L      vo 
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Piicsfs^  it  is  about  the  looth  Part  of  the  Whole.* 


Ami  we  fee,  in  this  Experiment,  that  the  Spring  of  the 
Air,  in  any  Quanticy,  is  equal  to  the  Weight  of  ic^ 
kr  producing  an  equal  Effed ;  for  while  the  Spring  of 
t!if  iafemal  Air  was  Icfs  than  the  Weight  of  the  ex« 
teraJ  Air,  the  Water  kept  riftng  in  the  Globe  ^  but, 
when  the  Spring  at  la&  became  equal  to  the  Prcfliire, 
the  Wacsr  libjoA  to  both  their  Influence,  and  finding 
zr  equj]  on  either  Side,  could  no  longer  move. 

£:ipir7/.     This  is  a  plain   Dcmonftration  of  a  very 

im^rtant  PnrpoUtion,  as  I  take  it. But  how  do  you 

««t  the  Water  cut  of  the  Globe  again  ? 

Ci««.  Br  a  Procefs  juft  the  Reverfe  of  the  former 
Everimesir  Xow  I  tjke  this  fmall  GIa(s-jar,  and 

p.*^4a^  it  on  the  PL^c  of  the  Pump,  I  invert  the  Bottle 
oc  WdKT   CTon   ir,    and   covering   the  Hole   with  the 

Rece-vn^,  I  bc-^in  to  exhauft, and^ou  obferve,  that 

no  Kvcjr  the  Winch  moves,  but  the  Water  begins  ta 

<kiofQi  thro'  the  Neck  of  the  Bottle. ^It  drops  onlf 

at  iini  ^  but,  35  the  Motion  of  the  Pump  is  continued^ 
tlur  MiTCicn  of  the  Fluid  is  accelerated,  and    at  Length 

it  runs  La  a  continuii  Stream. ^This  Stream  likewife 

is  accekrired,  till  zt  lift,  you  fee  it  all  run  out,  and 
with  the  ume  Number  of  Turns  of  the  Winch  as 
bctbr?  WTfr^  mcie  to  nil  it. 

£^^'rj,l  This  is  a  very  entertaining,  as  well  zt 
:nftruifl\"e  ExfKrrimenr ;  for  by  this,  I  fee,  that  the 
Weight  cf  W^Dcr  Tuilaincd  is  always  proportioned  to 
the  Spring  of  the  Air.  As  the  Latter  is  lefiened,  the 
Former  mull  be  fo  of  Courfe^  till  the  Spring  of  the 
Air  withiri  becomes  equal  to  that  without ;  when  the 
We;*ht  oi  the  Water  becomes  nothing,  and  confe- 
quentiV  rr.uS  be  ail  run  out.  Thus    far   I  have 

been  able  to  undcrftand  the  Nature  of  this  Experiment. 
Pray,  what  Ufe  do  you  make  of  it,  Clecnicusf 

C:i:n.  To  fiicw  the  Resfon  of  another  fimilar  Ex- 
periment with  an  Ejg,  which  I  have  here  provided  for 
that  Parpofe  ^  for  it'  I  make  a  Hgle  in  the  little  End  of 
this  £g^%  and  place  it  with  that  End  downward,  as  I 
did  the  Jar,  with  the  Bubble  of  Water  before, — You 
obferve,  that  as  fvXJn  as  I  turn  the  Winch,  the  White 
of  ihe  E»g  and  the  Yolk  are  both  protruded  thro*  that 
Xiulc^  and  Uxc  Ej'i  becomes  entirely  emptyl 
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Euphrof.  Indeed^  I  do  obferve  it  with  very  great 
Ple^fure;  and  one  would  think,  there  muft  be  a  Bubble 
of  Air  in  the  great  End  of  the  Egg,  like  what  we  had 
before  in  the  Bottle,  to  contribute,  by  its  Spring,  to 
the  Expulfion  of  the  Contents  of  the  Egg. 

CUon,  You  have  juft  hit  upon  the  Thing.  There 
really  is  fuch  a  Bubble  of  Air  in  the  great  End  of  every 
^gg»  ^nd  as  it  is  contained  between  the  Shell  and  the 
Skin  of  the  Egg,  we  (hall  have  an  Opportunity  of  fhew- 
ing  it,  by  an  Experiment  in  a  very  curious  Manner. 
Thus — ; — I  take  away  with  a  Penknife  near  Half  the 
Shell  of  the  Egg,  and  then  placing  the  other  Half  up- 
right, on  the  great  End,  that  you  may  fee  all  the  internal 

Part,.  I  place  a  fmall  Glafs  over  it, and  turning  the 

Winch,  you  fee  the  Skin  begin  to  rife  from  the  Bottom. 

As  I  continue  to  work  the  Pump,  you  fee  the  EfFedt 

of  that  Bubbly  of  Air   manifeftly,  by  raifing  the  Skin 

ftill  higher  and  higher  in  the  Egg. You  now  fee  the 

Skin  up  to  the  Top  of  the  Egg. You  fee  it  rifes  ftill 

higher  and  higher,  and  puts  on  the  Form  of  that  Part 
of  the  Egg  which  is  taken  away ;  fo  that  now  the 
Skin  of  the  Egg  on  one  Part,  and  the  Shell  on  the 
other,  make  the  Egg  appear,  as  it  were,  again  compleat. 

Euphrof.     A   wonderful  Speftacle   this,    and    what  1 

fhould  never  have  thought  of,  if  I  had  not  feen  it ! 

Indeed,  I  haye  often  obferved,  in  boiling  of  Eggs,  that 
there  was  always  a  hollow  Part  in  the  great  End  between 
the  coagulated  White  and  the  Shell ;  and  further,  I 
have  often  wondered,  that  the  Shell  Ihould  fo  readily 
come  ofr  at  the  great  End  of  fuch  an  Egg,  but  (hould 
adhere  to,  and  be  with  Difficulty  feparatcd  from  the 
White  at  the  little  End. 

Clcon.     You  have  beard  of  the  old  Adage, There 

is  Reafon  in  roajiing  of  Eggs. That   very  Reafon, 

which  you  now  fee  in  boiling  them,  is  all  contained  in 
this  Bubble  of  Air ;  and  this  is  only  one  Inftance,  out 
of  many,  of  culinary  Philofophy  ;  or  that  which  con- 
cerns Cookery,  which,  therefore,  fhews  it  to  be  an 
Art,  which  is  not  only  neceffary  in  Life,  but  ornamental 
in  your  Sex  j  as  it  is  in  every  Part  founded  on  the  niccft 
Principles  of  natural  Reafonlng,  and  therefore  worthy 
the  Study,  if  not  thq  Pradice  of  every  young  Lady ; 
B  b  2  and 
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ami  I  'law  r:e  F.^afire  to  know,  that,  for  your  Part, 

JjC'-TTtl  Yea  UT  a  great  deal,  Cle9mcus\  I  kijow 
TOir  ?irraL^  to  me-  I  know  but  little,  at  prefeK, 
«f  ne  ?^LjzCizs?i  ot  anv  thing;  but  I  muft  own, 
T&ac  -v2^di  CTcsm  zct  own  Bufinefs  more  immediately 
fleilciQ  3De ;  aac  in  this,  X  am  but  like  other  People ; 
i:r  sT^TT  ific  id  «S:Iighted  to  kz  the  Reafon  of  what  he 
iks.— ^ 

Ckzz.  JicT  hare  we  yet  taken  Notice  of  the  principsd 
Ti*n5  iiiicivescd   by  this  ElxperKneat.  ■  For  hence 

ve  la.'Tu  ;^:i£E  :hli  Babble  of  Air  is  the  Means  which 
Xmr:  hjs  2z^cci:c:d  for  the  Alituration,  and  bringing 
fc:  ?!£:fe;r:':c  lac  Chicken  contained  in  Emkrjo^  in  what 
we  ^i'j-iIZt  cill  die  Tn^dU  of  the  Egg.  This  is  done 
frr  rtf  ccidb;:!  IncubatioOy  or  Setting  of  the  Hen  upon 
the  Eccf.  For  hj  the  Warmth,  thus  coounuAicated  to 
ec  A  r^  :^  Spring  of  it  is  increafed  fomewhat  beyond 
hs  sar^ral  Terxy-r>  and,  at  the  fame  Time,,  its  Parts 
are  r*t  -:i:o  M-^xi-xi  by  this  gentle  Rarifadion.  Hcncf 
PmT-r;  anc  Motion  are  communicated  to  the  Parts  of 
cic  E^*  wh.ch,  fome  how  or  other,  does  gradually 
pmrcr;  Ac  Fcnnatlon^  and  Growth  of  the  (Jhicken, 
tL-   :25e  ir?oI:;rcd  Time  of  its  Exclufion,  or  Hatching. 

This  2lio  is  an  Article  of  natural  Knowledge, 

which  will  not  lit  ill  upon  the  Underftaading  of  the 
good  Hooie-wiff,  who  delights  is  the  Breeding  of  Fowl 

£\^^:f,  Indeed,  I  think  fo  too ;  and  every  Time  I 
fic  i'Hca  llrtir.g,  I  fhall  be  apt  to  recoiled  this  Part  of 
the  prefoit  Lediire  on  Philofophy.— It  will  be  hardly 
wv^ri  while,  after  the  mention  of  Tilings  of  fuch 
Alomen:,  to  (peak  of  that  common  Experiment,  of 
putting  one*s  Tongue  to  the  great  End  of  the  Egg,  to 
and  it  it  be  warm ;  the  Reafon  of  which^  I  fuppofe, 
is  ulfo  contained  in  this  included  Air. 

Casn.  It  is  fo ;  nor  is  this  Experiment  to  be  paflcd 
over  without  Notice,  as  it  is  the  Criterion  by  which 
we  jfidgeol"  the  Goodnefs  of  the  Egg;  for,  when  th?  great 
End  of  the  Egg  f-els  cold  to  the  Tongue,  it  is  a  certaiai 
Proof  of  th-  E^g's  being  bad ;  for  the  Air  having  made 
its  Efcapc  by  Degrees,  the  Egg  becomes  ftale,  and  at 
Lfiiglbh  grows  putrid,  or  addled^    ■■■      We  have  long 

dwck 
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<iwelc  on  the  Subje<Sl  of  Eggs,  and  have  not  yet  done  with 
il  neither  i  but  before  we  can  proceed  any  faixher,  fome 
A>tbcr  Experiments  muft  be  premifed. 

Eupbrof.  Prsiyy  what  is  the  next  Experiment,  CUotucmf 

Cksu,  Experiments^  which  next  are  to  fhew,-  that  Air 
is  plentifully  contained  in  all  Kind  of  Bodies,  both  fluid 
wid  folid,  though  we  fee  it  not,  and  therefore  think  little 

of  the  Matter. -For  the  firft  Experiment  of  this  Sort^ 

I  ihall  put  clear,  cold  Water  into  this  tall  Glafs-jar,  and 
placing  another  over  it,  I  turn  the  Winch, — and  you  fee 
the  Appearance  of  Bubbles  of  Air  through  the  Body  of 

the  Water. They  appear  very  thick,  but  fmall.  ■ 

They  now  grow  larger,  and  rife  to  the  Top  of  the  Wa- 
ter.— They  are  now  very  large,  but  lefs  in  Number.— 
And  as  long  as  the  Pump  continues  to  work,  fo  long  you 
fee  the  Air  arife  from  the  Bottom  of  the  Water  to  the  Top, 
but  more  flowly,  and  by  Bubbles  of  a  larger  Bulk« 

Euphrrf.  Well  I  this  Pump  is  a  moft  wonderful  Ma« 
chine  !  fevery  Experiment  adds  an  Increafe  of  iCnow- 
ledge.-r»-I  could  not  have  thought  there  had  been  ia 
much  Air  in  Water,  had  I  not  feen  it  thus  demonArated  | 
and  thus,  I  fuppofe.  Air  may  be  contained  in  other  Fluids 
as  well  as  Water* 

Cleon.  In  the  very  fame  Manner,  diflPering  only  ia 
Quantity;  fome  containing  more,  others  lefs.  However^ 
one  Circumftaace  muft  be  attended  to  in  fpirituous  Li« 
quors,  where  fomething  more  than  mo-e  Exhauftion  by 
the  Pump  contributes  to  the  Rarifa<Slion  of  the  Air  con- 
tained in  fuch  Fluids ;  as  you  may  obferve,  by  the  fol- 
.  lowing  Experiment. — I  take  the  Jar  of  Spirit  of  Winc» 
cover  it,  and  exhauft  as  before, — And  .now  you  fee  how 
iuddenly  the  Air-bubbles  flicw  thcmfelves  ; — how  vio- 
lently they  rufh  to  theT<Jp,  and  burft ;  Nay,  you  obferve 
a  perk&  Ebullition  in  the  Spirit,  by  the  exceffive  Rari* 
faAion  and  Expanfion  of  the  Air. 

Eupbrof.  The  Spirit  perfe£Hy  boils,  like  Water  on  the 
.Fire  J  and  now  I  begin  to  fee  a  little  into  the  Nature  of 
Boiling. 

Clem.  You  will  fee  more,  by  the  following  Experiment, 

of  the  Nature  of  this  great  Operation  of  the  Kitchen  ; 

tor  you  will  find,  that  the  Pot  might  be  made  to  boil  with 

zn  Air-pump,  as  well  as  by  Fire  ^  but  it  will  b;:  but  for 

B  b  3  >  alitUc 
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X  llrLr  T'lTT.^  on;y. ^For  now  I  fill  the  fame  Jar  wiA 

b:c  Witrr,  pat  it   under  the  Receiver,  and  exhauft  ;— 

^r.i  vyu  fee  numbericfs  Bubbles  immediately  appear. • 

1  r-m  the  Winch  a  fccond  Time,  and  they  become  large, 

ZTaf  mih  ttrsrards  the  Top. A  third  Stroke  produces  a 

grtar  Ebu'iliticn,  or  Boiling  of  the  Water,  which  now, 
vcsu  fee,  p':ain!y  proceeds  from  thcRarif^iftion  of  the  Air, 
ixxav.or^J  by  t*-c  Pump,  and  the  Heat  of  the  Water 
torctbcT.  Ani  it  Is  very  obfer^'able,  that,  at  laft,  you  fee 
thr  A:r  is  bjt  fmzli  In  Quantity,  and  expands  itfclt  in 
rcrv  lirge  E  jbbks.  The  Boiling  of  the  Water  decreafcs 
bv  Degrees,  and  at  Length  becomes  little  or  nothing, 
when  the  Air  is  nearly  exhaufted. 

EMph'zf.  Thefe  Experiments  are  fo  many  Leflbns  of 
Inftmci-on.  I  pla'nly  perceive,  that  the  Boiling  of  Wa- 
ter X5  nothing  but  the  Agitation,  or  Motion  produced  by 
the  Expmfion  cf  Air,  and  that  this  is  occafioned  by  the 
Heat  of  the  Fire,  when  fufficiently  great,  as  in  common 
Caf?s  of  boiling  our  Food,  or  by  the  Heat  of  Fire,  and 
the  Act-on  of  the  Pump  conjointly,  as  in  this  artificial 
Boiling,  you  have  now  (hewn,  and  by  fome  other  Agent, 
I  know  not  what,  in  the  Boiling  your  fpirituous  Fluid. 

Have  you  any  other  Experiment  of  this  Kind  for 

the  Improvement  of  domed ic  Knowledge  ? 

Clan.  Yes,  many ;  one  in  particular  refpefts  the  Air, 
in  Beer,  which  I  know  will  plcafe  you,    and  therefore 

Ihall  next  fhew  it. Beer,  juft  tapped,  or  new,  is 

fitteft  for  this  Purpofe  ;  fuch  as  you  have  in  this  Decanter. 
■  ■  I  fill  the  Jar  Half  full,  and  put  it  under  the  Reci- 
pient.  1  no  fooner  move  the  Winch,  but  you  fee  the 

Beer  replete  with  Bubbles  of  Air. — Another  Turn  maku 
it  almoft  opake,  and  in  Motion  throughout ; —  a  Third 
makes  them  rife  to  the  Top  in  prodigious  Quantities,  and 

thefe  conftitute  a  frothy,  white  Head. This  becomes 

larger  and  larger,  by  the  conftant  Rifing  of  the  Air,-^ 

till,  at  laft,  it  runs  over  the  Top  of  the  Glafs. 

Euphrof.  Well !  this  is  a  merry  Sort  of  an  Experiment. 

It  makes  me  fn.ile,  to  fee  fo  odd  an  EfFed. 1  fee  the 

Beer  grow  finer,  as  the  Air  is  exhaufted  from  it. — I  now 

likewife  underftand  why  that  Beer  is  always  briflc  an'd 

*Dleafatii  that  produces  a  frothy  Head. — And  laftly,  I  fee 

^e  ^eaion  of  the  frothy  Phenomenon  itfelf,  Wz.  that  by 

Rcafoi\ 
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Reafon  of  the  Vifcidity  of  the  Beer,  the  Bubbles  of  Air 
cannot  fo  fuddenly  expand  themfelves  as  on  the  Top 
of  Water ;  but  lie  one  upon  another  in  that  expanded 
State,  and  make  that  white,  and  porous  Body  of  Froth. 

Clean,  You  have  given  the  true  Reafon  of  the  Thing ; 
and  you  will  farther  obferve  in  this  Experiment  the  gene- 
ral Reafon  of  Tranfparency,  and  Opacity  in  Bodies ;  for 
the  vBcer  is  more  tranfparent,  as  it  contains  lefs  Air,  and 
the  Froth  becomes  opake,  oii  account  of  the  larger  Inter- 
fticcs,  or  Bubbles  of  Air ;  therefore  Tranfparency  de- 
pends on  the  Finenefs  or  Small nefs  of  the  Pores,  and  folid 
Parts,  and  Opacity  on  their  being  large.-— Thus  Paper 
having  its  Pores  filled  with  Oil,  becomes  much  more 
tranfparent,  than  it  naturally  is,  when  filled  with  Air. 

Eupbrof,  I  fancy  fome  of  thofe  Experiments,  which  you 
ihewed  me,  relating  to  the  Produ^ion  of  artificial  Air, 

We  think  proper,  by  Way  of  Note,  to  give  the  following 
Account  of  two  Air-pumps  contained  in  Plate  XXXth* 

A  De/cription  of  the  Strofture  of  Davenport*^  Air-pomp. 

a  a  The  Brafs  Barrels. 

c  c  The  Piftons. 

d  d  The  Brafs  Knobs,  which  fcrew  down  the  Bed  of  th« 
Pump  upon 

i  e  The  Pillars. 

//  The  Brafs  Pipe  communicating  with 

^  ^  The  Receiver  above,  and 

/  /  A  Pipe  below,  from  whence  the  Air  is  conveyed  to  the 
Barrels. 

/  /  Is  a  Brafs  Wire,  Aiding  through  a  Collar  of  Leathers,  on 
the  Top  of  the  Receiver. 

k  The  Mercurial  Gage  on  the  lower  Part  of  the  Pump,  with 
which  the  Pipe  / 1  alfo  communicates. 

m  Is  theStop-cpck,  to  be  turned  for  letting  in  the  Air. 

This,  together  mth  the  foregoing  Defcription  of  the  laigc 
ftanding  Pump,  is  fufficicnt  to  fliew  the  general  Mechanifm  of 
this  Machine  ;  but  as  in  both  thefe,  the  Strufturo  is  ver.y  com- 
plicated, I  have  contrived  one,  in  a  much  more  iimple  and 
portable  Form  ;  and  therefore  I  have  called  it  the  PortahU  Air-' 
pumpf  and  have  (hewn  it,  by  a  proper  Figure,  in  the  lower  Part 
of  Plate  XXX,  of  which  no  particular  De/cript/on  is  neceffary; 
fa  the  Parts  of  which  it  confifts  are  fo  few,  and  fully  defcribed 
^readyin  the  other  Pumps  ;  efpecially,  as  it  has  been  Ib^nany 
y^ars  known,  and  approved  of  by  the  PubJiCf 

6  b  4  would 
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an-  dremfelTes  to  great  Advantage  in  the  exhaufted 


I2  rhic  rem  would  find  yourfelf  miftakcn,  were 
TTii  zz  ry  rh«n  il! ;  izr  the  Rarifadion  of  the  Air,  in 
zu-TT  af-rfm,  would  be  (b  violent,  as  to  drive  the  Liouor 

col  It  ZZ&  Vc-Jil,. ^This  happens  efpecially  in  eter- 

trjrr-t  Li^:rs,  or  Acids  and  Alkalies  mixed  together.-^ 
Sco£  cc  :b&e  Liquors  bein  j[  mixed  in  the  exhaufted  Re- 
c^c^r.  rnic-ce  fach  an  expiofive  £tber,  or  Spirit^  as  to 
ijsQf  ^  lbs  Reccirer  from  the  Pump,  notwithflanding  the 
f-sE  ?nc£ljearcxt=ma]  Air  upon  it. — Such  Experiments, 
Qifirzsbre,  as  tber  2re  not  to  be  fhewn  without  Danger 
S3  ise  ?sn':cis  prcTent,  I  fhall  not  attempt,  but  the  follow- 
r:^  ose  .i  rsrr  innocent,  and  will  ihew  the  Nature  of 
Lc  Sr^^^ccs  mere  perfedly  than  you  can  fee  it  with- 


cu'L — ^I  rx££  a  Quantity  of  Aqua  Fortisj  a  little  warmcd| 
xsc  >.:  i:  i2  a  I'icall  J^  under  the  Receiver.— -»0n  the 
Too  cc  tae  Recei^-er,  a  Brafs  Wire  is  moved  up  and 
cnrr,  dire'  a  C^lar  of  Leathers  at  Pleafure. — p^Then, 
rcfrrr  I  r^n:  the  Winch,  I  thruft  the  Wire  down  about 
Z.T  Trcz  .l:o  the  Fluid,  and  a  gentle  Solution  begins,  with 
a  rr:LS5crii'!e  Production  of  Air  ; — but  obferve,  when  I 
r-.—  r?e  Wxc*%  how  furprifingly  thcfe  Bubbles  of  Air 
i-T-r.-ri-'i,  isd  wait  a  prodigious  Efferyefcence  they  occa- 
£'.M  -.  :*e  Liquor.  This  is  only  an  Illuftration  of  the 
tt.-f  *il  Nir»:e  cr  Solution,  in  which  we  obferve  the  Body 
ii  :t.'.  1-.^  ^:o  two  Parts,  viz.  its  own  metallic  Part,  and 
a  liTpf  QaiT.r-ty  ©•"  Air. 

E'ufbr-j.  But  lilt  Air  which  I  now  fee  is  the  factitious, 
a:  cir.eratcd  Air,  trs-ui  the  Body  itfelf.  The  Air  contained 
in  ihc  Ports  of  fciiu  Bodies  is  likewife  rendered  vifible,  I 
fjppofe,  2$  you  intimated  juft  now. 

C>.*«.  It  is  very  eafily  extraded,  and  ihewn  this  Wayi^ 

by  phcins  the  Body  under  Water. ^Thus  I  take  this 

Piece  of  JF^ec-ftone,  and  a  Piece  of  Brafs,  and  put  them 
both  in  the  Water  of  the  Jar,  and  by  pumping  the  Air 
out  of  the  Receiver,  itrifes  by  Degrees  from  the  Pores  of 
thofe  Bodies ;  and  when  I  have  pumped  long,  the  whole 
Surface  of  the  Brafs  and  Stone  is  nearly  covered  with 
ife  pearly  Bubbles  of  Air,  which  make  a  icry  curious 

MiiMrince ;  and  the  like  you  would  obferve  from  any 

^  common,  earthy  Subftance^ 
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EuphroT.  As  alfo,  I  fuppofe,  from  any  animal,  or  ve- 
getative Subftances. 

Cleon.    They  contain  much  greater  Quantities  of  Air ; 

fome  Specimens  of  which,  I  fhall  now  give  you. 1 

take  this  new-laid  Egg,  and  put  it  in  the  Jar  of  Water 
under  the  Receiver,  and  upon  turning  the  Winch, — you 
fee  many  fine  Streams  of  Air  rifing  from  the  Pores  of  the 
Jgg.— , — As  I  continue  to  work  the  Pump,  you  fee  many 
more  of  thefe  aerial  Jets  arife.^— Obferve  now  the  Pores 
of  the  Egg  emitting  the  Air  in  innumerable  fmall  Bubbles, 

which  eives  it  a  very  picafant  Appearance. After  this, 

as  the  vacuum  proceeds,  you  find  the  Egg  expanded  by  the 
Karifac^ion  of  the  internal  Air,  fo  as  to  be  rendered  fpe- 
cifically  lighter  than  it  was,  — You  fee  it  move,  and  roll 
about,  andfeems,  as  it  were,  to  endeavour  to  rife  to  the 
Top,  and  is  therefore  but  very  little  heavier  than  Wat«r, 
I  turn  the  Cock,  and  let  the  Air  in,  and  you  fee  the 
Streams  and  Bubbles  all  difappear  at  once. 

Euphrof.  Thefe  Things  are  extremely  entertaining.  I 
could  not  have  imagined  there  could  have  been  fo  much 
Air  contained  in  an  Egg,  or,  that  there  had  been  fuch 
evident  Pores  in  the  Shell.- — —I  fuppofe,  that,  in  like 
Manner,  if  a  whole  Animal  were  to  be  immers'd,  one 
might  fee  the  Air  iflue  from  the  Pores  of  his  Skin. 

Cleon.  That  may  be  eafily  experimented  in  a  fmall  Bird, 

plucked  of  its  Feathers,  and  put  under  Water. In 

vegetable  Subftances  of  every  Kind  thefe  Experiments 
^ew  a  furprizing  Quantity  of  Air,  as  I  fliall  inftance  in 
this'Apple,  thatisjuft  now  gathered  from  the  Tree. 
I  conneft  it  with  a  Piece  of  Brafs,  and  fink  it  to  the 
Bottom  of  the  Water,  having  firft  made  a  few  Holes  in 
it  with  a  Pin.— n — Then  I  cover  it  with  a  Glafs,  and  as  I 
begin  to  exhauft,  you  fee  the  Air  arife  from  the  different 
Parts  of  the  Apple,  but  particularly  from  the  Holes  made 

with  the  Pin. As  I  further  proceed,  you  fee  the  Air 

rifing  from  the  Pores  of  the  Applc  in  many  fcnfible 
Streams. — As  the  Air  is  ftill  farther  rarified,  the  Streams 
^re  more  and  more  numerous,  and  the  Quantity  of  Air 
fo  great,  as  to  make  a  pcrfeft  Ebullition  on  the  Top  of 

the  Water. If  the  Vacuum  remain  for  any  Time,  you 

^ill  fee  the  Bubbles  and  Streams  of  Air  continue  fo  long, 
—rand  if  you  look  at  the  Gage,  you  will  fee  the  Mercury 
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fink  in  Proportion  to  the  Air,  produced  from  the  Apple, 
and  this  as  often  as  the  Experiment  is  repeated. — At  lail 
I  turn  the  Vcnt-fcrcw,  and  the  Air  difappears  at  oner. 

Euphrof,  This  is  a  noble  Experiment,  truly !  and  I 
fancy,  from  what  I  have  now  obferved,  that  a  fhri veiled 
Apple  would  alfo  make  a  very  pretty  Appearance  in  the 
Water. 

CUon,  It  will,  indeed  ;  and  I  ufually  (hew  the  Experi- 
ments on  both,  when  they  can  be  had. — I  have  a  withered 
Apple  of  the  bell  Kind  for  this  Purpofe,  which  I  Ihafl 
now  put  into  the  Water,  and  you  will  fee  the  Difference 
between  this  and  the  other. — When  turning  the  Winch, 
you  fee  many  Streams  of  Air  arife,  though  not  fo  large 
and  numerous  as  before-,  but  you  obfcrve,  at  the  fame 
Time,  the  EiTtr<Sl  of  the  internal  Air,  by  expanding  the 
Apple,  and  caufing  the  Wrinkles  to  difappear  by  De- 
grees,— till  at  lafl:,  it  has  attained  to  the  full  Extent  of 
its  Skin,  and  looks  nearly  as  full  and  frefti,  as  when  iirft 
gathered  from  the  Tree. 

Euphrof,  By  this  Experiment  and  the  former,  I  am 
thoroughly  convinced  of  the  Nature  and  Difference  of 
Fruit,  with  regard  to  the  Air  they  contain.  I  fee  from 
thence,  how  pen'ious  they  are  to  this  neccffary  Element. 
I  learn  too  from  hence,  how  neceffary  the  Air  is  to  ppe- 
ferve  them,  and  to  give  thenj  that  Poignancy  and  pleafant 
Flavour,  which  they  have  when  recent  and  frefh  gathered; 
and  that  McJIownefs,  and  Rottennefs,  proceed  from 
fome  Deficiency  either  in  Quantity  or  Quality  of  the  Air 
in  Fruit  of  the'laft  Year's  Growth. 

Cleon.  You  reafon  verj'  well  on  the  Experiments  you 
have  feen  ;  but,  by  another  Experiment  or  two  that  will 
follow,  you  will  find,  that  Fruit  of  any  Kind  is  heft 
prcfcrved  without  any  Air  at  all  j  and  that  it  is  the  con- 
ftant  Adlion  of  the  Air  that  deftroys  the  natural  Texture 
by  an  inceflant  and  infcnfiblc  Fermentation  in  the  Parts, 
which  difpofes  them,  by  very  flow  Degrees,  to  become 
putrid,  or  rotten. 

Euphrof,  If  this  be  the  Cafe,  one  would  think  Methods 
might  be  contrived,  by  Means  of  your  Pump,-  to  keep 
the  Fruit  from  the  Air  as  long  as  you  pleafe,  which  would 
be  a  fine  Improvement  for  the  Paftry-cooks,  in  xc^i  to 
ihcir  Tarts  and  Pics, 
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Chfn.  It  would  fo ;  and  in  an  Age  or  two  more,  our 
Pofterity  may  wonder  how  It  came  to  pafs,  that  the  great 
Philofophers  of  this  Age  fhould  fliew  10  bad  a  Tafte,  and 
be  content  with  difcovering  the  Means  of  living  well,  but 
leaving  them  to  enjoy  it.  You  will  find  Mr.  Boyle^% 
Works  abound  with  Inftances  of  this  philofophical  Me- 
thod of  preferving  Fruit ;  many  of  which,  if  we  may 
judge  from  his  Experiments,  far  exceed  the  poor  Provifion 
of  rickles  and  Confeftions, 

Euphrof,  You  make  me  very  attentive  to  what  you  now 
.  fay.  This  is  a  very  intcrefting  Point  with  me,  and  I  muft 
infift  upon  yoiir  being  extremely  particular  in  gratifying 
my  Curiofity  and  Enquiries  upon  this  Head  ;  and  in  the 
firft  Place,  prav,  tell  me  how  you  proceed  in  this  Affair 
of  preferving  Fruit. 

Cleon.  For  this  Purpofe,  we  have  GlafTes,  blown  of  at 
proper  Form,  to  hold  a  Pint,  or  Quart,  or  any  Quantity 
you  pleafe,  of  any  Kind  of  Fruit ;  as  Peaches,  Neftarincs, 
Apricots,  Apples,  Pears,  Plums,  Cherries,  Goofeberries, 
Currants,  t^c.  The  Mouth,  or  Neck  of  thefe  Bottles  13 
therefore  largpr  pr  fnjallejr,  in  Proportion  to  the  Size  of 
the  Fruit youintend to  preferve,  and  their  Form  mull  be 
CQnical,  or  tapering  inwards.— -In  the  next  Plaee,  Corks 
muft  be  nicely  fitted  to  the  Orifices  of  thefe  GlafTes. 
Then,  having  filled  the  Bottle  with  Fruit,  clean  and  dry, 
you  put  in  the  Cork,  and  tie  a  wetted  Bladder  over  it,  fo 
that,  when  dry,  it  may  firmly  adhere  to  the  Cork  and  the 
Glafs,  and  by  this  Means  render  the  whole  Air-tight. — 
After  this,  you  place  Sealing-wax  on  one  Part  of  the 
•  Cork,  and  with  a  red  hot  Iron  Wire  burn  a  Hole  through 
the  fame,  that  thereby  a  Paflagc  may  be  given  for  the  Air 
to  be  drawn  out  from  the  Fruit. 

Euphrof.  Such  an  Experiment  I  fhould  be  extremely  glad 
to  fee.  Have  you  got  any  fuch  Glafs  by  you,  Cleonicus? 
If  you  have,  I  can  fupply  you  with  Fruit. 

Cleon.  I  have  feveral  of  them,  and  your  Garden  pro- 
duces fome  of  the  fineft  Fruit  to  be  prcfcrved  in  this  Way. 
A  few  of  your  Nectarines  and  Peaches,  gathered  dry,  will 
fuffice  for  an  Experiment  at  prefent,  and  afterwards  yoi; 
may  make  ufe  of  this  Procedure  fw  any  other  Sort  or 
Quantity  of  Fruit  you  pleafe. 

fiUphrof.  I  will,  this  Minute,  flep  into  the  Garden.—- 

Pid 
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Did  you  ever  fee  finer  Fruit  ? ^Wherc  is  )rour  pla(s? 

H  -ve  yuu  one  that  will  take  any  Fruit  fo  large  ? 

CUon.  This  one  will  do  it,  and  was  made  for  receiving 
thi'  S^rt  of  Fruit.  What  you  have  brought  arc  fine 
indeed  ;  but  you  will  find,  that  the  Age  of  Fruit  will 
little  appear  in  their  Countenance  in  February  next.-—* 
You  obferve,  1  car  fully  put  them  into  the  Glafs  dil  it  it 
filled  :— T  en»  this  Cork,  prepared,  readily  fits  the  Top 

of  the  Recipient,  which  I  prds  down  very  hard. 

Then,  with  tnis  ignited  Wire,  I  burn  a  Hole  through 
the  Sealing-wax  and  Cork ;  and  here  I  muft  ccafe  from 
purfuing  ihis  Experiment  any  farther  at  prtfent  \  the  Sun 
mud  lend  us  his  Aid,  and  co-operate  in  the  enfuing  Part. 
Befides  that,  I  have  already  tired  your  Attention  with  fo 
long  a  Ledture.  To-morrow,  if  the  Morning  be  dear, 
^  foon  as  the  Sun-beams  enliven  the  Parlour,  I  fhdl 
then  wait  on  that  glorious  LumimMy  and  youriclf  |  fo  a: 
this  Time,  Adieu. 


DIALOGUE    Xn. 

J'be  Experiments  on  the  Air-Pump  cmiimUd. 

Eupbrofynt. 

THIS  Morning  anfwers  (o  my  Wiflies  ;  the  glorious 
Sun  promifes  Succefs  to  our  Defigns,  and  the  En- 
tertainment you  gave  me  with  the  preceding  Experiments, 
have  greatly  excited  my  Expedations  for  the  Remainder; 
but  none  takes  with  my  Curioiity  fo  much,  as  the  Expi^ 

riment  under  Confideration.«^< ^I.  fep  here  fiands  the 

Bottle  with  the  P'ruit  fiill. 

Cleon.  Yes,  and  in  a  few  MinuteiB  time  the  Sun  will 

dart  its  Beams  into  the  Room. ^This  convex   Glals 

will  converge  the  Beams  of  the  Sun  into  fo  fmall  a  Com- 
pafs,  as  to  make  them  burn  any  combuftible  Objed  that  is 
placed  in  the  denfcr  Part,  or  the  Focus  of  the  Kays.-— *- 
Thui>,  you  fee,  I  hold  the  Glafs  in  the  Sun-beams,  and 
a  Piece  of  brown  Paper  in  the  Focus. — You  fee  it  begins 
to  fu  nc, — and  immediately  kindles  into  a  Flame. 

Eupbrof.  A  furprifing  Experiment  indeed  I    The  Heat 

4  that 
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that  fcts  that  Paper  on  fire,  will  certainly  melt  the  Wax 
pn  the  Cork,  which  now,  I  prcfume,  you  are  «eady  for* 

Clem.  I  waited  only  for  the  Sun,  and  now  I  take  the 
Pump,  and  place  it  in  its  Beams,— and  cjchaull  the  Air 
from  the  Fruit.— -Then,  with  the  Glafs,  you  fee,  the 
Sun-beams  are  eafily  thrown  on  the  Wax,  which  inftantly 
melts,  and'  clofes  up  the  Hole ; — an4  now  is  your  Fruit 
prepared  for  keeping  at  your  Pleafure. 

Euphrof.  I  thank  you,  Cleonicusj  for  this.  I  (hall  fet 
it  bv,  with  an  Intent  to  prove  how  far  your  philolbphical 
Difcoveries  can  be  applied  to  improve  thofe  natural  Deli- 
cacies of  Life. — I  am  afraid  I  have  detained  you  too  long 
with  this  Experiment.  Pray,  what  have  you  next  to 
follow  ? 

Ckon.  As  thefe  Experiments  are  defigned  to  illuftrate 
the  Properties  of  natural  Bodjes,  with  regard  to  Air,  I 
fhall  now  entertain  you  with  one  or  two  more,  about 
vegetable  Subftances  ;  and  you  muft  know,  that  Plants 
are  organized  Bodies,  or  confift  of  Veflels,  of  different 
Kinds,  for  circulating  Fluids  from  the  Earth  and  Air, 
through  all  the  Parts ;  for  they,  no  more  than.  Animals, 
can  fubfift  without  a  conftant  Refpiration  of  Air. — Many 
Experiments  we  (hall  hereafter (hew^,  to  demonftratci  this; 
but  at  prefent  fhall  entertain  you  with  one  or  two  on  the 
Pump.-^You  fee,  I  have  a  long  Piece  of  Wood,  fixed 
into  a  Socket  of  Brafs:— ^This  I  place  on  the  open 
Receiver,  fo  that  the  lower  End  is  immerfed  in  a  fmall 
Jar  of  Water, — and  exhaufting  the  Air  from  the  Suiface 
of  the  Water,  you  fee  how  plentifully  it  ruihes  through 
the  Veflels  of  the  Wood  to  fupply  the  Deficiency. — I  put 
my  Thumb  on  the  upper  Part  of  the  Wood,  and  you 
fee  no  more  Air  appear  through  the  Water. — —When  I 
take  ofi&  my  Thumb,  you  agam  fee  the  Air  rufhing  thro* 
the  Pores  of  the  Wood  into  the  Water ;  and  thus  alter- 
nately, as  I  put  my  Thumb  on  orofF. By  this  Expe- 
riment, you  fee,  that  any  Piece  of  Wood  is  pervious  td 
the  Air,  and  that  thofe  Air-vetfelsrun  through,  the  Length, 
or  Subftance  of  the  Tree. 

Eupbrof.  This  is  a  very  pleafant  Experiment,  and 
entertains  the  Eye,  at  the  fame  Time  as  it  improves  the 
Mind.  I  knew  not  before,  that  Air  was  fiich  a  ncceflary 
Article  in  Plants,  or  that  they  were  thus  conftru(^d,  t# 
Oirculate  that  wonderful  Fluid. 
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C2m.  But  I  hare  yet  another  way  to  ibew  the  fame 
Thing,  which,  for  Variety-fake,  I  (hall  next  entertain 
Tou  with. — ^I  take  a  Piece  of  the  fame  Wood,  about  an 
Inch  long,  ccoKnted  in  the  lower  Part  of  a  hollow 
Cylinder  of  Ugmmm  Fiut^  which,  when  placed  on  the 
Top  of  the  open  Receiver,  I  fill  with  a  Quantity  of 
Mircarji  and  now,  exhaufting  the  Air  from  benoth, 
the  Weight  of  the  Air  on  the  Top  of  the  Quick-filver 
forces  it  through  the  Pores  of  the  Wood,  and  makes  it 
deicend  into  a  finall  Glais  below,  in  the  Form  of  a 
Shower  of  Mircurj, 

Eupbrof.  A  moft  beautiful  Shower  of  Mercurial  Viixnj 
indacd  !  my  Eyes  fcarce  ever  beheld  any  Thing  more 
auTCcable. — It  continues  to  rain  in  an  uniform.  Heady 
Manner. — ^A  tranquil  Shower  truly  !  for  though  I  plainly 
fee  it,  yet  I  can  fcarcely  hear  it  at  all. — But  fee,  it  ftops 
at  once,  and  all  the  Mncurj  difappears  above  the  Wood. 
— ^Well !  this  is  a  thorough  Demonftration  of  the  Porofity 
of  the  Wood,  indeed. 

CU9n,  You  are  fatisfied  in  this  Point  by  the  foregoing 
Experiments ;  but  what  if  I  fhould  entertain  you  with 
one  more  yet  to  the  trnie  Purpofe  ? 

Eupbrofn  You  will  then  ftill  more  delight  me,  and  I 
Ihould  be  glad  to  fee  fo  important  a  Dodrine  eftablilhed 
and  confirmed  by  every  Way  you  think  proper ;  fincc 
every  Experiment  is  at  the  fame  Time  a  new  Recreation. 

Clean.  The  Pores  of  Wood,  which  you  have  already 
feen  pervious  to  the  Air  and  Mercury^  I  (hall  next  fill 
with  the  Latter  of  thofe  Fluids, — and  (hall  ihcw  you  this 
Piece  of  Wood  entirely  altered,  in  regard  to  its  Colour 
and  Weight.  It  is  now  a  light  Subftance,  and  will 
fwim  in  Water ;  you  will  then  find  it  heavy  enough  to 
fink  to  the  Bottom,  like  a  Stone.  The  Colour  v^  now 
white  5  but  when  injeflcd  with  Quick-filver,  it  will  be 
changed  to  a  darkifh  Hue. — To  this  End,  I  put  it,  under 
a  Quantity  oi  Mercury^  in  a  fmall  Glafs,  and  there  con-> 
fine  it  with  a  Cork.* — I  then  exhauft  the  Air  from  the 
Receiver,  placed  over  it,  and  the  Air,  contained  in  the 
Pores  of  the  Wood,  throWs  itfelf  out,  as  you  plainly  fct 
from  each  End,  through  the  Quick-filver. — It  is  now 
quite  cxhaufied,  and  by  letting  in  the  Air  again,  ft  falls 
on  the  Surface  of  the  Quick-filvcr,    and  forces  it  into 
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every  Pore  of  the  Wood. — Here  it  is  3  pray,  take  it  in 
your  Hand,  and  look  at  it. 

Euphrof*  Well,  it  is  ftrangely  metamorphofed  in'^eed  f 
It  looks  now  of  a  blue  Colour,  and  is  furprifingly  heavy  ; 
lure  there  muft  be  a  large  Quantity  of  Mercury  to  make 
it  (o. 

CUon.  There  Is,  indeed,  a  great  deal  of  Mercury  con- 
tained in  the  Wood,    and if  I  ftrike  it  againll   the 

Table,  you  fee  a  great  Quantity  falls  out  of  the  Pores — 
By  weighing  the  Wood  before,  and  after  it  is  injefted, 
you  will  find  the  Weight  of  Mercury  it  contains  :— But 
what  will  afford  you  tiie  moft  pleafing  Idea  is,  to  view 
the  Wood,  thus  tilled  with  Mercury^  with  this  magnify- 
ing Glafs. 

Euphrof.  A  moft  delightful  View  it  affords,  indeed  f 
I  fee  the  Q^ilck-filvcr  in  each  Pore  beautifully  round,  and 
fhining,  liice  fo  many  Pearls,  all  over  the  Surface  of  the 
Wood. — It  muft  certainly  be  owing  to  People's  not  being 
acquainted  with  the  Nature  of  thefe  Things,  that  they 
appear  fo  indifferent,  with  regard  to  thefe  fublime,  and 
rational  Amufements,  and  fubftitute  the  low  Diverfions 
fo  much  in  vogue  for  their  lei fure -hours  Employments. 
— But,  pray,  Cleonicus^  what  mean  thefe  Satyrs^  and 
other  Kind  of  Figures,-  which  I  fee  at  the  Bottom  of  this 
Jar  of  Water  ? 

Cleon,  They  are  intended  to  exhibit  an  entertaining 
Spcftacle  to  the  Eye  ;  for,  when  1  place  them  under  the 
Receiver,  and  exhauft  the  Air, — you  obfcrve,  they  gra- 
dually afccnd  one  after  another. Firft,    the  tSubble 

afcends  to  the  Top  of  the  Water, — the  S/aiyr  turning 
himfelf  about,  with  his  cloven  Foor,  afcends  perpendi- 
cular to  the  upper  Regions  of  the  Fluid. — After  this,  the 
other  antique  Figures  begin  to  move,  and,  in  their  Turns, 
afccnd  to  the  Top  of  the  Fluid  : — And  laftly,  Lucifer, 
with  his  Pitch-fork,  afcends  in  the  Rear,  from  his 
infermil  Station, 

Euphrof.  They  make  a  grotefque  Figure,  truly ! 
under  thi;  Surface  of  the  Water.  They  feem  fufpendcd 
and  move  ^,  like  the  Puppets  in  a  Shew; — But  I  lee  the 
Magic  of  all  thefe  Movements  plainly  \  the  Images, 
which  are  all  of  them  heavier  than  Water,  and  fomemore 
fo  than  others,  and  tKcrefore  fiink  to  the  Bottom  of  the 

Water; 
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Water ; — but  their  Bodies  being  hollow,  and  filled  Paft 
with  Water,  and  Part  with  Air,  through  fmall  Holes  io 
the  lower  Part,  it  neceilarily  follows,  diat,  when  you 
pump  the  Air  out  of  the  Receiver,  that  in  the  Body  of 
the  Images  will  expand,  and  expel  fome  of  the  Water, 
'till,  by  this  Means,  each  Image  is  rendered  lifter  than 
the  Water;  and  confequently  muft  afcend  to  the  Top,  in 
that  pleafant  Manner  we  behold  them. 

dnn.  That  is  the  very  l*hing,  my  EuphroJym\  and 
if  I  (hew  you  the  Experiment,  I  find,  it  is  fufficient) 
you  lave  mc  the  Trouble  of  an  Explication. — It  will  not 
be  amifs,  in  the  next  Place,  to  (hew,  by  Experiment, 
diat  the  Medium  of  Air  does  neidier  help  nor  hinder  th^ 
attraAing  Forces  of  Bodies  one  upon  another ;  which  I 
ihall  prove  in  the  three  different  Cafes  of  Magnetifm, 
Electricity,  and  the  Attradion  of  Cohefion.^^nd  firft, 
I  place  this  fmall  Compafs  and  Needle  under- the  Re- 
ceiver ;       '  then^  by  applying  one  End  of  the  Magnet| 

Mt 

Ah  Explanation  oftht  Figitrts^  refrifinting  tJk  Exferimemis  iftU 
Air-Pumf^  in  Flate^  No.  XXXI. 

Fig.  I.  Shews  a  (mall  Glafs,  fixed  upon  the  Plate  of  tht 
Air-Puxnp,  by  the  Weight  of  the  Air. 

2.  The  Glafs  Bobble,  exbaufted  of  Air»  and  filled  with  Water. 

3.  The  fame  Bubble,  having  its  Water  exhauftedi  and  after- 
wards filled  with  Air. 

4.  The  Air  in  the  great  End  of  an  Eggi  driring  the  Yolk 
out  of  a  Hole  at  the  little  End. 

jf.  Half  the  Egg-(hcll  taken  off,  to  (hew  the  Pnimmin,  or 
Skin  of  the  Egg,  raifed  up,  and  prgtruded  fitun  the  Egg,  bf 
the  Expanfion  of  the  Air  within. 

6.  The  Air-bubble  copiouily  afcending  through  the  Watery 
from  the  Pores  of  the  Egg. 

7.  Shews  the  Air  anfing  from  the  Pores  of  an  Apple,  funk 
to  the  Bottom  of  a  Jar  of  Water. 

8.  Shews  a  Bladder,  which  at  firft  contained  but  very  litd^ 
Air>  and  its  Neck  faH  tied,  expanded  by  the  Spring  of  the 
interaal  Air,  nearly  to  its  full  Dimenfions. 

9.  Shews  an  empty  Bladder,  funk  to  the  Bottom  of  a  Jar  of 
Water,  by  a  Weight,  which  is  afterwards  raiied  to  the  Topi 

.  by  the  Expanfion  of  the  Air  in  the  Bladder. 

10.  Shews  the  Reafon  of  Cuppings  by  placing  the  Hand  om 
ihc  Top  of  an  open  Receiver^ 
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it  attra«^  one  End  of  the  Needle ;  but,  if  I  turn  the  other 
magnetic  Pole,  it  repels  this,  and  attmds  the  contrary 
End  of  the  Needle,  juft  in  the  fame  Manner  in  Vacuo\  as 
in  the  Air. 

Eupbrof.  It  certainly  does :  The  Needle  is  put  into 
Motion  with  the  fame  Eafe  in  one  Cafe,  as  in  the  other; 
at  leaft,  I  can  fee  no  Difference. — But  what  feems  moft 
wonderful,  is,  that  the  magnetic  Virtue  ihould  not  be 
interrupted  by  the  Glafs.      I  ihould  have  thought,   it 

11.  The  Weight  of  the  Air  breaking  a  Bladder  (ded  on  a 
proper  Glafs)  by  its  Preffure. 

12.  Small  Glafs-bubbles,  and  Images,  raifed  from  the  Bot- 
tom of  a  Jar  of  Water,  in  Facuo.  ^ 

13.  Shews  the  Air  contained  in  Water. 

14.  The  Air  in  Beer,  rifing  into  a  frothy  Head. 

15., The  Air,  paffing  through  a  long  Piece  of  Wood,  ren- 
dered vifible  in  Water. 

i6.  Shews  the  Qaick-filver,  forced  through  the  Pores  of 
Wood,  and  defcending  in  the  Form  of  a  Mercurial  Shower, 
into  a  Glafs  Jar  below. 

17.  A  Piece  of  Wood  immerfed  In  Quick-filver,  to  have  iu 
Poretf  injected  therewith. 

18.  Shews  a  fquare  Glafs  broke  by  the  Spring,  or  Preflare 
of  the  Air. 

19.  Shews  the  Syringe  defcending  by  the  Weight  at  Bottom, 
by  the  fufpended  Pifton. 

20.  Several  heavy  Weights  raifed  by  the  Expaniion  of  Aiff 
in  an  empty  Bladder  under  them. 

21.  Shews  the  Motion  of  a  magnetic  Needle  in  Vacuo^  by  a 
Loadftone  externally  applied. 

22.  A  capillary  Tube,  immerfed  in  Water,  to  fhew  the 
Rifing  of  that  Fluid  by  Attra&ion,  in  Vacuo^ 

23.  Shews  the  Candle  going  out,  and  the  Smoak  defcending 
in  the  exhauded  Receiver. 

24.  S.hews  the  Air  to  be  neceifary  for  conveying  Sound,  by 
the  ringing  of  a  Bell,  in  Vacu9, 

25.  Shews  the  different  Weights  of  Bodies  in  the  Air,  and 
in  Facm. 

26.  Shews  the  Method  of  preferving  Fruit,  by  exhanHing 
the  Air,  and  preventing  its  Return. 

27.  Shews  the  Air  to  be  necelTary  for  animal  Life. 

28.  Shews  Fifhes  are  unable  to  abide  at  the  Bottom  of  the 
Water,  by  Reafon  of  the  Expanfion  of  Air  in  their  Bladders, 
and  the  Increafc  of  their  Bulk  by  that  Means. 

Vol,  I.  C  c  woulA 
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would  have  proved  a  very  fenfible  Obftnidion  to  the 
Influence  of  the  Magnet. 

CU9n.  Not  in  the  leaft )  this  Virtue  is  of  fuch  a  Air* 
prifing  Nature,  that  it  penetrates  through  any  Sort  of 
Subftance,  excepting  Iron,  with  fcarce  any  ftofible 
Diminution  of  its  ^rce,  as  I  (hall  more  particularly 
fhcw  YOU  hereafter,  when  we  come  to  confider  the 
Nature'  and  Properties  of  this  extraordinary  FoflLl> 
Then,  as  to  the  eledrical  Fluid,  the  Glafs  does  no  Way 
obftrud  iu  Adion ;  for,  if  I  take  thofe  fmall  Pieces  of 
Z^eaf-filver,  downy  Feather,  (^c.  and  place  than  under 
the  Receiver,  and  draw  out  the  Air ;  then  you  obferve, 
by  applying  the  excited  Tube  to  the  Side  of  the  Recipient, 
the  lieht  Bodies  will  be  attracted  and  repelled,  in  the 
iarr.e  Manner  as  in  the  Air. 

Eupbrof.  It  is  certainly  Fad.  Neither  the  Glafs,  not 
a  Vacuum  impedes  the  AAion  of  this  wonderful  Power; 
which  Thing  I  could  not  readily  have  imagined^  if  thcA 
ExperimenU  had  not  verified  it  to  my  Sight. 

Ckon,  Then,  as  to  the  attracting  Force  of  Bodies  in 
general,  it  is  the  fame  in  Vacuo  as  in  the  Air,  which  I 
thus  demonftrate  : — You  fee,  this  capillary  Tube,  being 
immcrfcd  with  one  End  in  Water,  attra<5ts  that  Fluid  to 
the  Height  of  6ne  Inch  within  its  narrow  Bore  above  the 
Surface,  and  it  will  produce  the  fame  Effed,  if  it  be 
immerfed  in  the  Water  in  ^aoM.^-^— To  this  End,  you 
fee,  a  particular  Apparatus  is  provided,  in  which  the. 
fame  capillary  Tube  is  placed  at  a  Difhmce,  above  the 
Water  in  the  Receiver ;— 'Then,  having  drawn  out  the 
Air,  I  thruil  down  the  Wire,  fo  that  one  End  of  the 
Tube  dcfcends  into  the  Water,  and  you  lee,  that  the 
Water  is  inftantly  attraded,  and  rifes  to  the  fiune  Height 
in  the  Tube  as  before. 

Euphrof.  I  plainly  fee  it  does;  and  from  all  diefe 
.  Experiments,  I  am  thoroughly  convinced,  that  the  Powera 
of  Nature  arc  very  wondcrf.il.  Bodies  z6t  upon  Bodica 
v!tb  a  penetrating  Efficacv,  in  a  Manner  too  wonderful 
to  be  conceived  or  underftood,  without  the  Affiftance  of 
Philofophy. 

Clc&n*  Wc  fhall  now  change  the  Scene  for  the  follow- 
ing A^l,  and  divert  )ou  awhile  with  breaking  of  Bocticir 
by  which  the  Weight  and  Spring  of  the  Air  will  be  bt- 
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Aer  demonftrated,  and  that  their  EfFe^  are  always 
equal  to  each  other.  For  this  Purpofe,  you  fee  provided 
a  Sort  of  Bottles,  blown  thin,  and  of -a  fquare  Form^ 
thiat  the  Air  may  have  a  greater  Force  on  its  flat  Sides  to 
break  them.^^On  the  Top  of  one  is  cemented  a  brafs 
Cap,  perforated  through,  and  over  the  Hole  is  tied  a 
fmall  Piece  of  Bladder  fof««  Valve^  which  admits  a  Paf- 
fage  out  of  the  Bottle  into  the  Receiver ;  but  prevents 
its  Return. — Then,  placing  the  faid  Glafs  on  the  Pump> 
under  the  Wire-cage,  I  place  over  all  the  Receiver.*—- 
And  now  obferve,  that  having  exhaufted  the  Air  from 
the  Receiver,  and  confequently  from  the  Bottle,  as  ic 
cannot  return  into  the  faid  Bottle,  when  I  turn  the  Stop-^ 
cock,  it  mud  fall  round  about  it,  and  by  its  Weight  and 
PreiTure,  it  cruflies  the  Bottle  to^Atoms,  as  you  fee. 

Eupbrof.  YeS)  truly.  I  faw,    and  heard  it  both;  and 

the  fudden  EfFeft  made  me  ftart.- 1  fee  from  hence^ 

how  greatly  the  Form  of  a  Glafs  prevents  it  from  fuffer- 
ing  by  the  deftrudive  PrefTure  of  the  Atmofphere,  and 
that  a  fpherical  and  cylindric  Form  is  neceifary  for  the 
Receivers  you  ufe,  to  fortify  tKem  againft  fo  great  aa 
external  Force. 

Ckon.  What  you  obferve  is  very  true;  and  I  have 
heretofore  mentioned  to  you  the  great  Effefls  of  confined 
Air,  in  Ijuriling  Bottles  of  Beer,  Wine,  l^c.  and  fhall 
now  give  you  an  Experiment  of  the  fame  Kind  upon  the 
Air-Fump.  In  this  other  fquare  Bottle,  the  Air,  which 
is  confined  by  the  Cork  and  Cement  on  the  Top,  fo  that| 
when  it  id  placed  under  the  Cage  on  the  Receiver,  and 
the  Air  begins  to  be  exhaufted,  you  will  obferve  the 
Effed ;  ■  for»  upon  turning  the  Winch,  I  exhauft  the 
Air  gradually,  and  leflen  its  Preflfure  upon  the  Glafs  i 
but  the  Spring  of  the  Air  remaining  the  fame  in  the 
Bottle  will  at  length  prove  fuperior  to  the  Cohefion  of 
the  Glafs,  and  compreiGng  Force  of  the  external  Air,-^-^ 
which  mufl  nece/Tarily  burfl  it,  as  you  fee. 

Eupbni^  I  did  not  expeA  it  quite  fo  foon,  but  I  con*' 
fider  the  bottles  are  very  thin ;  and,  if  they  were  thicker, 
1  fuppofe,  the  Effedl  would  be  too  violent  for  an  Expe* 
Timent. 

C&9».,  That  is  the  Cafe  in  all  Experiments  of  a  (Iriking 
and  furprizing  Nature.     We  take  care  to  employ  na 
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more  Force  than  what  is  neceiTary  to  anfwer  the  Purpott^ 
the  Experiment  is  intended  for.— As  by  many  of  tbefe- 
Experiments  you  have  been  taught,  how  great  di« 
Weight  of  the  Air  is,  upon  the  Whole,  I  fcall  nctt 
fhew  you,  that  the  Weight  of  this  Fluid  is  venr  fenfible 
in  fmall  Quantities,  and  that  it  may  be  weighed  in  i 
Balance,  in  the  fame  Manner  as  any  other  Body  is. 

Euphrof.  This  will  be  certainlv  a  moft  agreeable 
Experiment !  But  I  have  not  the  leaft  Notion  how,  or 
which  Wav  that  is  to  be  done. 

CUon.  You  will  find  it  very  eafily  performed,  in  the 
following  Manner. — ^I  have  provided  this  Florence  Fla/k, 
and  cemented  a  Cap  of  thin  Brafs  on  the  Top  of  it,  with 
a  fmall  Hole  in  it,  over  which  a  Piece  of  Bladder  is  tied 
for  a  Valve;  this  will  admit  the  Air  to  be  drawn  out  of 
the  Bottle ;  and  prevent  its  re-entering,  as  you  faw  before. 
This  Flaflc  I  now  place  under  the  Receiver,  and 

exhauft  all  the  Air  out  of  it. ^Then,  you  obferve,  I 

let  in  the  Air,  and  the  Flafk  is  not  broke,  by  reaibn  of 
the  great  Strength  of  this  Kind  of  Glafs,  ana  its  fphe- 

rical  Figure. But  the  Air  being  exhaufted,  I  hang 

it  on  the  End  of  a  Balance,  and  equipoife  it  with 
Weights  in  the  oppofite  Scale ;  ■  Now  liften  at- 
tentively, and  when  I  lift  up  the  Bladder-valve  with  a 
Pin,  you  will  hear  the  Air  rufh  into  the  Flafk : — ^And 
now,  you  fee  the  Flaflc  preponderates  the  Weight  of  the 
Scale,  and  goes  down.— —Then  I  put  fo  many  Grain- 
weights  in  the  other  Scale,  as  reftore .  the  Equilibrium, 
and  confequently,  fliew  the  Weight  of  the  Air  contained 
in  the  Bottle. 

Euphrof.  This  Experiment  is  really  very  curious, 
and  connrms  the  old  Saying,  *'  That  every  Thing  is 
••  cafy,  when  it  is  underftooid."  I  fhould  have  thought 
ft  a  more  difficult  and  critical  Matter  to  have  weighed 
Air  in  a  common  Balance ;  but  to  my  Surprile,  I  iee 

Jou  make  no  more  of  it,  than  a  Grocer  docs  to  weigh  a 
bund  of  Sugar. One  Thing  you  muft  let  me  know, 

viz^  how  many  Grains  you  put  into  the  Scale  to  balance 
the  Weight  of  the  Air. 

CUon.  Juft  ten  Grains^  and  the  Bottle,  when  nicely 
meafured,  will  be  found  to  hold  one  Pint  and  a  Quarter ; 
fo  that  it  follows  from  hence,  that  a  Pint  of  Air  weigh) 
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iiglt  Gr^im^  and  confequentlyj  a  Callm  &f  Air  nveighs 
64  Grains,  which  is  a  little  more  than  a  Dram  i  there- 
fore a  Bupd  of  Air  will  weigh  a  fmall  Matter  more  than 
eight  Drams  and  a  Half ,  or  an  Ouna  and  Half  a  Drum  j 
by  which  yoti  may  eafily  underftand  what  the  Weight 
of  the  Air  ihall  be  tn  any  other  Bulk. 

Euphr^f  Very  eafily^  truly ;  you  have,  by  this  Expe- 
riment, given  my  Thoughts  quite  a  new  Turn,  with 
refpeit  to  the  Weight  of  the  Air^  which  I  had  no 
Notion  of  being   fo   very  fenfible  in  fmall  Qiiantities, 

as  you  have  made  it  appear* But  what  is  intended 

by  this  Syringe  with  a  Leaden  Weight  at  the  End  of  it  ? 

Clion,  I  will  tell  you  j  the  Syringe  has  its  Pi  (ton,  dif- 
ferent from  that  of  a  common  Syringe,  as  it  has  na 
Valve  or  Hole  thro'  it*  This  Pifton,  therefore,  being 
placed  at  the  Bottom  of  the  Syringe,  and  the  Leaden 
Weight,  fcrewed  on  the  Outfide  with  a  Piece  of  Lea- 
ther, to  prevent  any  Air  getting  in ;  then,  when  the 
Piflon  is  raifed,  it  muft  lift  up  the  Column  of  Air  above 
it,  and  confequently  make  a  Vmuumt  m  a  great  Mea- 
fure,  below, — I  let  go  the  Pifton,  ajirf  it  flies  with  great 
Rapidity  to  the  Bottom,  by  the  Force  of  the  Air's  Prcf- 
fure  on  it,  by  which  you  underftand,  that  the  Pifton  and 
the  Syringe  arc  firmly  kept  together  by  the  Preflurc  of 
the  external  Air  ^  and  confequently,  if  this  Pifton  be 
fufpended  on  the  Hook  of  the  Brafs-Platc,  placed  on  the 
Top  of  an  open  Recipient;  then,  upon  exhaufting  the 
Air,  and  kflening  its  Force  on  the  Syringe,  the  Weight 
of  the  Lead  w^ill  caufe  the  Syringe  to  dcfcend  from  the 
pifton,  and  lower,  in  Proportion,  as  the  Air  is  more 
cxhaufted. — You  fee  the  Experiment. 

Euphr&f  1  do  ;  and  it  pleafes  me  much^  that  I  can, 
at  the  fame  Time,  fee  the  Reafon  of  iti  and  I  further 
perceive,  that,  when  you  let  the  Air  in  again,  it  muil 
force  the  Syringe  up  to  the  Piflon  again. 

CU&n.  1  hat  will  be  the  Cafe. — ^I  turn  the  Vcnt-Scrcw, 
and  the  Syringe  returns,  in  a  Moment,  to  the  Piiton, 

Euphrof  But  thefe  great  Weights  in  a  Box,  which  I 
fee  ftanding  here!  What  Kind  of  Experiianent  do  you 
fhew  with  ihem^ 

C/wn,    Still   fomcthing  of  the  fame  Purpofe,  vi%,   to 

fljew  the  great  Spring  of  the  Air  in  any  very  (t\^M 

Cc  3  Q^mu 
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Quantity. — For  taking  the  Weights  out  of  the  Box,  joOL 
there  obferve,  at  the  Bottom,  a  Bladder,  in  Appeanuice, 
without  any  Air;  yet  a  fmall  Quantity  there  is  in  i^ 
which  will  be  found  fufRcient  to  raife  all  tbofe  harf 
Weights,  by  the  Force  of  its  Spring,  when  the  Air  is 
exhaufted  from  the  Receiver  placed  over  it.  Obfervc  th^ 
Experiment. — I  place  the  Weights  on  the  Bladder  in  th« 
Box,  and  with  the  firft  Turn  of  the  Winch,  you  may 
juft  perceive  them  begin  to  rife. — The  next  Turn  of  the 
Winch  makes  the  Air  expand,  and  they  rife  more 
fenfiblv  by  the  Side  of  the  Veffcl. — ^A$  I  proceed  in 
exhauuing  the  Air,  you  fee  they  continue  to  rife,  till 
at  length,  they  have  rifen  more  than  an  Inch  higher 
above  the  Rim  of  the  Box  than  they  were  at  firft.— 
Hence  you  fee  how  great  a  Force  the  Spring  of  that 
fmall  C>»iantity  of  Air  muft  be. 

Eupbrof.  One  would  hardly  imagine,  when  one  lees  an 
empty  Bladder,  that  there  ftioul  J  be  fo  great  a  Force  con- 
ceaJeci  in  it:  Such  Things  would  never  gain  Credit  by 
bare  Report,  if  they  were  not  verified  by  Experiment.-^ 
One  Thing  has  long  taken  my  Eye  in  this  mifcellaneons 
Apparatus,  and  that  is,  the  Gfuinea  and  laree  Piece  of 
Cork,  which  I  fee  appended  to  that  fine  Balance ;  but^ 
I  think,  they  feem  not  to  be  nicely  equated  in  Weight, 
as  the  Gold  appears  to  preponderate  the  Cork.."  I  (up* 
pofe  you  have  fome  interefting  Point  to  eftablifli  by  an 
Jlxperiment  thereby. 

CUon.  A  very  material  Circumftancc  of.Statics  depends 
upon  this  Experiment,  which  is  intended  to  ihew,  that 
when  this  balance,  with  a  Guinea  and  Cork,  is  (nU 
pended  in  the  Receiver,  that  then  the  Cork,  which  now 
items  lighteft,  will  then  prove  the  i)eavier  Body,  and 
inuch  preponderate  the  Guinea,  I  ihall  ihev  you  the 
Experiment  firft.— -^To  the  Hook  of  the  Brafs-Plate,  I 
hang  the  Balance  within  the  Receiver,  and  place  it  on 
the  Pump.  -^  Then,  obferve,  that,  by  the  firft  Turn  of 
the  Winqh,  there  \%  a  perfect  Equiliorium  between  the 
Cork  and  the  Guinea, — In  two  or  three  Turns  more, 
you  fee  the  Cork  manifeft  a  greater  Weight  than  th^ 
Qold,  by  its  dcftroying  the  Equilibrium. — ^And  when  I 
liave  taken  the  Air  quite  away,  you  fee  the  Cork  prQ-i 
pondc^atQ  tbP  Qold)  2^  far  a9  the  %c^^  will  admits 
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Eupbrof.  This  b  certainly  a  very  furprifine  Experi« 
menc.  —  I  could  not  ^ave  imagined  fo  great  a  Difterenc^ 
in  the  Weight  of  Bodies  could  have  been  occafioned  by 
the  Medium  of  Air;  and  though  I  knov«r  it  is  occafionea 
by  the  Air,  I  have  not  yet  rhilofophy  enough  to  (ee 
thoroughly  the  Reafon  of  it ;  in  which  Cafe,  CU$mcus^ 
I  muft  beg  your  AiEftance  for  a  clear  Apprehenflon  of 
this  Matter. 

Cleon.  You  will  hereafter  fee  many  Experiments  to 
prove,  that  Bodies,  moving  in  a  Fluid,  meet  with  Re* 
iiftance  from  it,  and  that  in  Proportion  more,  as  their 

3ullc  arc  larger  in  equal  Weight. — The  Air  is  a 

Fluid,  and  the  Cork  of  equal  Weight  with  the  Guinea, 
being  many  Times  larger  in  Bulk,  will  meet  in  Propor- 
tion with  fo  much  more  Refiftance  from  the  Air  ;  this 
kefiftance  will  therefore  oppofe  the  Defcent  of  the  Cork^ 
more  than  it  does  that  of  the  Metal ;  and  confcouently, 
will  diminifh  more  of  its  Weight  in  a  greater  Degree. 
Therefore,  when  the  Weights  of  thofe  two  Bodies  are 
equal  in  the  Air,  it  muft  follow,  that,  when  the  Air 
is  taken  away  from  the  Recipient,  the  larger  Bulk  of 
Cork,  which  before  was  moft  refitted,  will  now  prove 
the  heavier  Body ;  as  you  fee  in  the  Experiment  \  and 
hence  it  has  happened,  that  a  Hint  from  this  Experiment, 
has  put  fome  of  our  faving  ConnoifTeurs  upon  infpe£ting 
their  Barometers,  to^  learn  from  thence,  the  Denfity  of 
the  Air,  when  they  propofe  to  purchafe  precious  Stones, 
or  Things  of  great  Value,  fold  by  Weight,  which  ate 
heavieft  in  the  lighteft  Air.— — — Alfo,  from  this  Expe- 
riment it  appears,  that  a  common  Pound  of  Foatbers  is 
really  heavier  than  a  Pound  of  Lead^  contrary  to  wh;it  is 
imply'd  by  the  ufual  Catch. 

Cc  4 

Ah  Explanation  of  the  Figures  reprefenting  the  Exferiments  in 
the  Air-Pump,  in  Plate  XXXII. 
Fig.  29.  A  Fountain  playing  in  an  exhanlled  Receiver  by 
the  Preflure  of  Air. 

30.  Ditto  by  the  Spring  of  the  Air. 

31.  An  Experiment,  (hewing  the  Rationale  of  Pump-work. 

32.  Shews  the  Manner  how  Hales  are  produced  about  ^ 
Candle.  ^ 

-    33.  Shews 
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Euphrof.  Thcfc  Experiments  (hew  the  Ufc  of  Phi- 
lofopby  to  Mankind,  in  reftifying  our  TulgVy  and  often* 
times  miibken  Notions  of  Things. 

CUw.  The  Truth,  which  you  have  nov  inentioiied» 
will  be  farther  confirmed  by  the  next  Experiment.-^^ 
We  hear  the  Sound  of  Bodies,  but  little  think  of  the 
Means  bv  which  the  Senfe  of  Hearing  is  effeded ;  nor 
do  People  in  common  appear  concerned,  to  know  the 
Reafon  of  that  wonderful  EfTcdl ;  though  it  be  in  a  gieat 
Meafure  fhewn  very  eafily  by  the  Air-rump.  For 
this  Bell,  which  in  the  Air  has  fo  perfed,  fo  loud,  and 
fo  intenfe  a  Sound,  will  be  found  in  the  exhaufted  Re- 
ceiver to  have  none  at  all. For  being  fuipended 

in  this  Piece  of  Brafs,  I  fcrew  it  on  to  the  Plate  of  the 

Pump. Then,    exhaufting  the  Air,  and  ihaking 

the  Pump,  you  fee  the  Clapper  ftrike  often  the  Side 
of  the  Bell,  but  hear  no  Sound .^-—^Hence  you  are  im- 
mediately convinced,  that  the  Air  is  the  neopflary  Means 
of  Sound,  and  how  it  is  fo,  I  muft  take  an  Opportunity 
hereafter  more  fully  to  explain,  when  we  come  to  Ex- 
periments, which  more  particularly  relate  to  the  Organs 
of  Senfation. 

Euphrof.  I  (hall  ever  think  myfelf  happy,  to  find  my 
Underftanding  enlarged  by  Degrees;  and  as  I  fee  b^ 
this  Experiment,  that  Air  is  necefliirv  for  Sound,  (o 
I  prefume  it  is  for  Fire  \  fince,  by  tne  Candle  which 
I  fee  here,  I  fuppofe,  an  Experiment  of  th»t  Sort  it 
intended. 

Cle9n.    That  is  the  Purport  of  the  Candle : ^For 

fee ;  I  light  it,  and  place  it  under  the  Receiver,-*-— -4nd 
on  the  mft  Turn  of  the  Winch,  the  Vigour  of  di 

Flame 

33.  Shews  the  Afcent  of  Quick-iilver  in  a  Tube,  by  the 
Spring  of  the  Air. 

34.  Shews  the  fame  by  the  Preflure  of  the  Air. 

35.  The  Experiment  of  weighing  Air  in  a  Bottle. 

36.  .     '  of  burnt  Air  by  a  Charcoal  Fire: 

37.  —————  of  the  exhauflicd  Hemifpheres  ap 

plied  to  the  Steel-yard, 

38.  ■■         of  a  Gun-lock  in  Vacuo. 

39.  ■■■        of  Gun-powder  not  iknng  in  Vacuo, 
^o.   ■■      ■■  of  a  Guinea  and  Feather  falliag 

together  in  Vacuo, 


^'■<-::i-\s 


^v^:  •:.■ 
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Flame  declines.— Upon  the  fecond  or  third  Stroke^ 

{ou  obferve,  it  declines  by  Degrees,  and  goes  out. 
keep  turning  the  Winch,  and  the  Smoke,  you  obierve^ 
defcends  very  copioufly  from  the  Wick,  being  much 
heavier  than  the  rarified  Air. ^Thefe  are  ufeful  Docu- 
ments, to  acquaint  us,  how  far  the  Air  Is  necelTary  to 
/upport  a  Fire  and  Flame. 

Euphrof.  Every  Experiment  I  have  found,  by  Expe- 
rience, a  Lefibn  of  Inftrudion.  I  knew,  that  Fire 
much  depended  upon  the  Air  being  excited,  and  increafed 
thereby  at  any  Time;  but  was  not  before  convinced, 
that  it  was  fo  abfolutely  neceflary  to  its  Exiftence. 
Pray,  what  means  this  Firelock,  CUonicus?  I  begin  to 
have  fome  Appreheniions  at  the  Sight  of  it. 

Cleon.     You    need  not  be  under  any  Concern  about 

that. ^Your  Maid  every  Day  fcts  fire  to  her  Tinder, 

and  lights  her  Candle  by  that  Infirument;  and  you 
know,  that  the  Means,  by  which  (he  does  this,  are  the 
Sparks  of  Fire  produced  by  Tthe  ftriking  of  the  Flint 
againft  the  Steel  ;  but,  when  I  place  it  under  the  Re-* 

ceiver,  no   fuch   Sparks  appear. This,  you   fee,  by 

the  Experiment,    feveral   Times   repeated. You   fee 

no  Sparks,  and  therefore  no  Tinder  can  be   kindled  in 

Vacuo. By  all  which,  yo\i  learn  how  neceflary   the 

Air  is  even  to  the  yziy  Appearance  of  Fire. — There  is 
one  Experiment  more,  which  is  ufually  (hewn  in  Con- 
firmation of  this  Doftrine,  and  that  is,  the  letting  fall 
fome  Gun- powder  on  a  heated  Iron  in  Vacuo^  to  {hew 
there  will  be  no  Explofion. 

E^phrof.  The  very  Mention  of  Gun-powder  makes 
mcftiudder.  I  hope,  there  will  be  no  Danger  attending 
this  Experiment ;  if  there  be,  I  muft  prepare  to  get 
as  far  from  the  Pump,  as  the  Limits  of  the  Room  will 
permit; 

Cleon,  I  (hall  (hew  you  no  Experiment,  where  there 
is  the  leaft  Pcflibility  of  your  being  hurt  by  it :  The 
Apparatus  is  every  Way  fecure.— -You  fee  a  fmall 
Magazine  of  Powder,  lodged  in  the  upper  Part  of  this 
large  Receiver,  through  which  there  pafTes  a  fmall,  hol- 
low, Brafs  Tube,  with  Holes  in  its  Sides ;  as  this  u 
moved  up  and  down  in  the  Powder,  a  few  Grains  will 
get  into  the  Tube,  and  fall  from  thence  into  the  Bottom 
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of  die  Receiver. ^Then  obfcrve,  this  heated  Iron  it 

placed  upon  a  fmall  Iron  Tripod^  and  in  the  Air,  I 
drop  a  few  Corns  of  Gun-powder  on  it.  They  im- 
niediately  take  fire,  flafli,  and  explode;  but  not  fo  in 

Vacuo. ^I  take  the  ignited  Iron,  and  place  it  on  the 

Frame  of  the  Pump,  and  cover  it  with  a  Recipient.-—*— 
And  now,  obferve,  upon  my  pulhing  down  the  Wire^ 
a  little  of  the  Powder  falls  from  the  Magazine  upon  the 
Iron,  by  the  Heat  of  which  they  are  melted,  diflblvtd^ 
and  evaporated,  without  any  Appearance  of  Flafliing, 
or  Explofion ;  and   all,  you  obferve,  proceeds  bom  & 

Want  of  Air. ^I  turn  the  Vent-fcrew,    and   let  in 

the  Air,  and  then  the  falling  Grains  of  Powder  takt 
fire  froni  the  Iron,  and  fiafli  as  before. 

Euphrof.  Well,  this  Experiment  has  almoft  put  me 
in  a  Tremor ;  and  to  tell  you  the  Truth,  I  (hoold  be 
glad  to  take  a  little  Turn  in  the  Garden,  to  take  the 
fidh  Air;  befides,  I  think  it  high  Time,  that  you 
had  a  littie  Refpite  from  the  Fatigue  of  this  Ledure  | 
let  us  purfue  the  Remainder  of  thefe  Experiments  To* 
morrow,  or  the  firft  Opportunity  you  have  Leifure. 


DIALOGUE    Xni. 

The  Eicperiments  on  the  Air-Pump  coniimui. 

Euphrofym. 
T*  Hope  your  explofive  Experiments  are  now  at  an  End ; 
I  for  thol  I  take  Pleafure  in  learning  the  Nature  and 
rropertics  of  the  Air  by  them  ;  yet  they  have  fo  much  of 
the  Terrible  in  them,  that  I  can  fcarcely  conceit  I  am 
fafe  w.ulc  you  fhcw  them. 

CUon»  Our  Paflions  are  given  us  to  a  very  good  Pur- 
pofe;  they  arc  a  Kind  of  Armour  to  the  Mind,  and 
defend  and  fortify,  us  againft  difaftrous  Events :  Others 
operate  upon  us  in  a  different  Manner,  movins  Pity 
end  Compjffion  towards  every  Objcdl  we  fee  in  diftre(sfiil 
Circumftanccs ;  and  this  I  am  lure  will  be  your  Cafe 
in  the  next  Experiment* 
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Euphrcff.  I  am  jealous  of  fomc  baneful  E>cperiment 
to  follow.     It  gives  me  Pain  to  hear  you  prelude  to  it 

thus. ^I  thought  the  Life  of  fome  Animal  was  in  the 

Cafe, Sec  here  comts  J&hn  with  a  lovely  young 

Rabbit*— ^I  hope,  that  tender  Creature  Is  not  to  be 

lacrificcd  for  my  Sake. 

Ciif^n.  You  are  like  all  the  reft  of  j*our  Scit.— ^You 
think  ft  Cruelty  to  attempt  the  Life  of  a  larg^  Anrmal, 
but  are  quite  regard  It  fs  of  the  Deftruetion  of  thofe  which 
expire  under  your  Feet  in  every  Walk  of  Pkafujc  yon 
take,— ^ We  know  not  but  the  Life  of  one  AnimJ  is 
equal  to  that  of  another:  Little  depends  on  the  Bulk  or 
Size  of  the  Creature:  If  toy  Thing,  it  is  an  Argument 
ngainft  you>  to  fay  it  is  fmall ;  fincc  all  our  Obfcrvationj 
convince  us,  that  whatever  relates  to  animal  Life,  Senfa- 
lion  and  Motion,  is  always  more  exquifite  in  thofe  Crea- 
tures, in  Proportion  as  they  are  fmallcr, The  Milliont 

0f  Mites  in  Checfe,  of  Eels  in  Vinegar,  which  are  daily 
facrificed  for  your  Appetite's  Sake,  do  not  move  your 
Commifcration  fo  much,  as  this  one  fingle  Rabbit,  that 
can  hardly  be  faid  to  be  more  than  half  alive  and  fenfible, 
as  being  fo  young: — But  to  mitigate  your  Concern,  I 
fliall  only  fhew,  in  this  Experiment,  that  the  poor  Crea- 
ture does  really  depend  upon  the  Air  for  Life  j  and  after 
that,  I  Oiall  put  it  into  your  Hands,  as  well  as  you  fee  it 
now^^^Here,  ^^shn^  put  the  Rabbit  under  the  CJlafs. — 
And  now,  my  Euphrsfym,  have  a  good  Heart,  and  look 
on  J  for  turning  away  your  Face  will  boot  the  Animal 
nothing, ^See,  upon  exhaufting,  how  uneafy  it  ap- 
pears.^—^  As  the  Air  is  more  rarificd,  the  Animal  i$ 
rendered  more  thoughtful  of  his  unlucky  Situation,  and 

feeks  in  vain  to  extricate  himfelf, He  leaps  and  jumps 

about. A  Veriigo  feizes  his  Brainp ^He  falls,  and 

isjuft  upon  expirmg. But  I  turn  the  Vent *piecc,  and 

let  in  the  Air  by  Degrees. — You  fee  him  begin  to  heave^ 
and  pant, — ~At  length,  he  rotizes  up,  opens  his  EyeSy 
and  wildly  fbres  about  him.  I  take  off  the  Receiver^ 
and  fliall  now  deliver  it  as  recovered  from  the  Dead. 

EuphrBf*  Poor,  innocent  Creature  \  I  am  grieved  to 
think  thou  haft  fuffered  fo  much  on  my  Account;  but  be 
aiTured,  my  Care  ftiall  be  proportionably  increafed  for  thy 
H  future  Stfety  and  Welfare,  Thou  fiialt  al^i'ays  be  my 
H  darling 


I 
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dafling  Rabbity  as  hj  thee,  I  have  been  obli^  to  ieani 
liow  neccflary  the  Air  is  for  animal  Life,  ajid  Rerpifmiioiw 
^  ■  And,  pray,  CUmkus^  arc  thcfe  Fiflies,  which  I  fee 
^in  this  Jar  of  Water^  declined  to  the  fame  Fatei 

Cken*  Not  intirdy,  but  partly  fo.  The  FUbes  which 
»you  now  fee  friJlcing  about  at  the  Bottom  of  the  Witer, 
will*  when  riicy  are  placed  under  the  Receiver,  be  obliged 
to  afcend  from  the  Bottom  to  the  Surface  i  and  though* 
at  the  fame  Time,  they  will  fliew  a  conftant  Endeavour 
to  regain  their  former  inferior  Situation,  they  will  never  be 

able  to  do  it, Sec  the  Experiment,     As  Toon  as  I 

turn  the  Winch,  they  find  the  DifFerencc  of  the  Afr.— 
You  fee  the  Bubble  of  Air  afcend  from  their  Mouths  and 
Gills. They  appear  uneafy,  and  their  Bodies  are  ex- 
panded.— They  continue  to  rife,  at  the  fame  Time  they 
fliew  an  Endeavour  to  dcfcend. — ^You  fee  two  out  of  the 
three  Boating  on  the  Top,  and  though  not  in  the  Agonic 
of  Death,  yet  they  feem  greatly  dillrcffcd,  and  lie  with 
their  Backs  downward,  as  it  were,  in  an  expiring  Pofturei 
the  Third  is  almoft  perpendicular,  endeavouring  to  reach 
the  Bottom,  but  cannot, 

Euphrd.  It  is  very  difagrceable  to  fee  thofc  poorCremttucs 
in  fo  miserable  a  Plight,  when  probably  their  Condition 
may  be  worfe  than  that  of  Death.  I  have  oftca  obferved 
the  Air-bladder  in  Fi&es ;  and  I  prefume,  it  ti  owing  Ci» 
the  Expanfion  of  Air   in  thofe  Bladders,  that  they  ape 

thus  obli^d  to  fwim. ^Pray,  releafe  them  from  their 

Mifcry^  by  letting  in  the  Air. 

CUm.  I  will  do  as  you  nequire^ On  turning  the 

Vent-fcrew,  you  obfervc,  their  Bodies,  as  it  were,  coiv 

Ltrad,  and  by  becoming  kfs,  thsy  are  rendered  heavier, 

and  hy  that  Means  able  to  fmk,  which  they  do  with  great 

Precipitation. By  this  Experiment,  you  fee  how  ne- 

ceflary  the  Air  is,  even  for  Animals  that  live  in  the  Water, 
though  they  can  fliift  with  fo  fmall  a  Degree  of  finer  Aift 
that  it  is  not  eafy  to  kill  them  in  the  greateft  yaattiM  that 
can  be  made  with  the  Pump  j  fo  far  from  it,  that  I  re- 
member Mr.  H^nukjbu  tells  us,  he  let  two  FiAes  ^Mi^  a 
whole  Week  in  Facu§y  and  they  fcemed  to  be  hrifker  and 
better  at  laft  than  at  Eifl  when  the  Air  was  drawn  from 
them. 

Euphr^f  The  Ufcfulnefs  gf  this  MaQhine  fcems  un- 

liiiticoJt 
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limited »  What  a  prodigious  Variety  of  Experiments  arc 
Ihewn  thereby  to  explain  the  Nature  of  Thmgs,  and  the 
important  Properties  of  Air !  What  other  Experiments 
remain  J  Clunkus  ? 

Chm.  Several,  wliich  it  is  proper  you  fliould  be  ac- 
quainted with.  You  have  fecn  the  very  great  Weight 
of  Air  feveral  Ways  dcmonftrated,  but  one  more  remains^ 
wbich  will  afford  you  iome  Plea fure . -^— The fe  hollow^ 
Brafs  Hemifpheres  are  put  together  with  a  Leather  between 
them,  and  by  Me^ns  of  the  Stop- cock  fcrewed  into  th« 
Pla^  of  the  Pump,  the  Air  is  then  drawn  out  of  them, 
and  by  turning  the  Screw,  I  prevent  its  returning  again, 
-^-I  hang  them  on  to  the  Steelyard,  and  move  the  Weight 
upon  the  Beam,  *till  fuch  Time  it  is  fufficicnt  to  feparate 

them. This^  you  fee,  happens  at  the  Number  layf, 

which  {hews,  that  fo  many  Pounds  Weight  are  equal  to 
the  Preflurc  of  the  Air  upon  the  Surface  of  th«  Hemif- 
pheres ;  and  this  ^rees  with  what  I  have  formerly  fliewn, 
t^jz.  that  the  PrelUtre  of  Air  upon  every  fquare  Inch  is 
equal  to  15  Pounds,  there  being  8  fquare  Inches  and  |  ia 
the  circular  Area  of  one  Hemifphere, 

Euphrcf  This  appears  to  be  a  vefy  nice  and  ceriam 
Way  of  meafurfng,  by  Experiment,  the  Weight  of  the 
Air,'  —  But  befides  the  Experiment  you  formerly  {hewed 
me  of  the  Quick-filver  rifmg  in  the  Barometer,  by  the 
Weight  of  the  Air,  I  fuppofe  you  have  other  Methods  of 
doing  it  by  feveral  Parts  of  the  Apparatus  I  here  fee» 

CieQn*  You  rightly  judge  of  them,  my  Etitphrojynt* 

I  fhatl  give  you  an  ocular  jDemon  ft  ration,  that  die  Quicks 
filver  is  fupportrd  in  the  Tube  of  the  Barometer,  entirely 
by  the  PrciTure  of  the  Air.     Obfcrvc  the  following  Pro- 

ccfs. 1  take  this  fmall  Bafon  of  Quick-ftlver,  and  place 

it  on  the  Plate  of  the  Pump. — Then  I  invert  rhif  Tube, 
filled  with  Quick-filver,  therein,-- — I  place  a  Receivtr 
over  them,  and — on  the  Top  of  that,  a  tall  Tube  clofe 

on  the  upper  End. TheCiuick-filver  is  fupported,  you 

obferve,  to  the  Height  of  more  than  29  Inches. — Then 
1  turn  the  Winch,  and  by  leflcnin^  the  Preflure  of  the 
Air,  on  the  Surface  of  the  Quick-filver  m  the  Bafon^  it 
defcends  in  the  Tube. — A  fecond  Stroke  leflens  the  Pref- 
fure  farther,  and  the  Quick-filver  defcends  flill  lower.— 
A  third,  founh,  Vr.  promotes  the  gradual  Defcent;— 

'till 
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ViO  It  Ub,  fCMi  fee  die  Tube  almoft  evacuated,  as  die 
C^uck-fiifcr  ftands  within  but  a  little  above  die  Sur£ue 
<9£  duK  in  die  Bafon ;  all  whidi  plainly  (hew  the  Thing 
fropofed.  But  this  is  rather  a  negative  Way  of  fliew- 
mf  ic — You  will  iee  it  pofidvdy  ami  properly  produced 
:ly  the  PrdTare  of  the  Air^  when  I  let  it  again  into  the 

jLndvcrd 1  turn  die  Vcnt-(crew  but  a  litde  Way,  and 

Ihe  Air  caD  get  hut  very  flowly  in. ^Then  you  {o$ 

knm  aatwalhr  the  Mercury  rifes  in  the  Tube,  *tiU  it  has 
attained  its  fanner  Height,  and  thcrdiy  meafure  the  total 
finiiiieof  the  Air. 

Ei^hF^l  This  is  a  very  curious  and  full  Phiof  of  the 
imipeaHfaa  of  Mercury  in  die  Barometer,  by  the  Prefiiixe 

«f  the  Air. But  what  means  this  other  Apparatus  of  a 

loi^  Tube^  fcrewed  into  a  Phial  of  Ouick-filver  i 

Cimm.  That  is  to  fliew  how  the  fiunellflfeA  is  producible 
by  the  Spring  of  the  Air.-— For,  you  ofaierve,  the  Air 
in  the  Bottle  is  confined,  and  cannot  get  out : — That 
the  long  Tube  is  open  upon  the  Top,-«and  that  therefoft^ 
when  1  cover  the  Hole  with  the  Receiver,  and  tall  Giais 
Tube  as  before,  upon  cxhaufting  the  Air,  and  taking  its 
PkdTure  off  the  Surface  of  the  Mercury  in  the  fmall  Tube, 
die  Sprii^  of  the  Air  in  the  Phial  will  exert  itfdf  on  the 
Mercury  there,  and  force  it  up  into  the  Tube, — ^"till  at 
length,  'having  drawn  away  all  the  Air,  the  Mercury  rifes 
to  the  iame  Harht,  by  the  Spring  of  the  Air  in  this  Caft^ 
as  it  did  by  its  Prefliire  in  the  other, 

EiAbrif.  A  furprifing  Coincidence,  and  Equality  of 
Efieds,  produced  by  the  Spring  and  Preffure  of  the  Air! 
—Here  feems  yet  another  Inftrument,  compounded  of 
fevcral  Parts,  to  the  fame  Purpofe  |  pray,  what  is  the 
Vfeofdut? 

Clem.  It  is  pardy  to  (hew  the  fame  Thins  as  before; 
but  more  direAly  exhibits  the  Rationale  of  Pump-work, 
as  it  demonftrates  the  Reafon  why«  at  every  Stroke  in  the 
common  Pump,  the  Water  in  the  Well  Hfes  in  the  Pipe 
below,  'rill  it  arrives  in  the  Ciftem,  and  there  ruru  out ; 
— for  the  Brafs  Syringe,  or  Barrel  on  the  Top  of  the 
Receiver,  reprefents  the  Barrel  of  the  Water-pump.-*^ 
The  Mercury  in  the  Bafon,  the  Water  in  the-Wdl,  and 
the  Glafs  Tube,  immerfed  in  it,  fhews  the  Pipe  of  the 
common  Pump ; — for  now  fee  the  Experiment.^i^I  raife 
4  the 
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the  Pifton  of  the  Barrel,  and  thereby  lifting  the  Weight 
of  the  Aif  off  from  that  in  the  Glafs  Tube,  the  Mercury 
begim  to.  afcend  ty  the  Prcflurc  of  the  Air  on  that  in  tbc 
Receiver;  which  fliews  how  the  Water  rifes  in  the  Pump 

by  the  fame  Means. But  now  I  place  the  Bafon  of 

Qtiick-filver  under  the  Receiver,  and  the  Brafs  Syringe 

.on  the  Top,  with  the  Tube  imnierfed  in  the  Mercury  a? 

before, — and  draw  out  all  the  Air* Then  I  raife  the 

Piftfin,  but  no  Mercury  rifes  in  the  Tube,  as  there  is  now 

no  Preflure  of  Air  to  produce  that  Effeift. From  all 

which  you  are  convinced,  that  the  Medium  of  Air  fs  the 
great  Agent  employed  to  actuate  all  Kind  of  Machinery 
concerned  in  the  Pump-work  of  every  Sort, 

Enphrof  1  fear  I  fliall  tire  you  before  you  have  done  | 
as  I  (ce  there  are  many  other  Parts  of  the  Apparatus  yet 
unufed  \  but  as  I  learn  fo  much  from  every  one,  I  fliallj  fof 
my  own  Sake,  bear  with  your  Fatigue  a  little  longer, 

Ckon.  Say  nothing  of  that^  Sifter ;  for  whatever  im- 
proves your  Mind  gives  me  the  greatcft  Pleafure.  A  few 
Experiments  more  will  finifh  the  ufual  Courfe,  and  the 
next  fliall  be  of  Fountains,  which  play  by  the  Weight 
and  Spring  of  the  Air; — for  this  Purpofe,  I  take  tliis 
Transferer^  or  Plate  of  Brafs,  with  a  tall  Receiver  on  it, 
and  by  Means  of  a  Stop-cock,  fcrew  it  to  the  Plate  of 
the  Pump,  and  exhauft  all  the  Air* — Then  I  take  it  off 
the  Pump,  having  firft  turned  the  Vent-fcrew  to  prevent 
the  Return  of  the  Air  to  the  lower  Part,  I  fcrew  011  a 

Giafd-tube,  and  then  place  it  in  a  Bafon  of  Water. 

After  this,  I  turn  the  Cock,  and  the  Preffure  of  the  Air^ 
on  the  Surface  of  the  Water,  forces  it  up  through  a  very 
fmall  Adjutage  in  the  Plate,  in  the  Form  of  a  curious 
Fountain,  to  the  Top  of  the  Glafs,  from  whence  jt  dc- 
fcends  to  the  Bottom,  and  thus  it  will  keep  playing^  till 
the  Water  rifes  to  the  Hole  in  the  Top  of  the  Adjutage. 

Eufbr^f*  This  is  a  very  entertaining  Experiment ;  but 
how  do  you  apply  the  Apparatus  to  make  the  fame  Foun* 

^  tain  by  the  Spring  of  the  Air  ? 

Ckcn.  Nothing  more  is  neceflary  for  this  Purpofe,  than 

.fcrewing  the  Stop-cock,  with  its  Pipe,  on  a  Bottle,  partly 
filled  with  Water;  for  this  being  done,  when  I  turn  the 
Stop-cock,  the  Spring  of  the  included  Air  drives  the 
Water  through  the  Pipe  into  the  exhaufted  Receiver,  and 
plays  the  Fountain,  ai  before* 
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Emfbr§fi   I  think  you  call  thefe  artificial  Fountains  | 

and  furciy  they  deferve  that  Epithet. 1  have  heard 

nmch  Talk  of  die  Experiment  of  the  Guinea  and  Feather 
falling  at  the  fame  Time  to  the  Bottom  of  a  Receiver  in 
Fmam.  I  fuppofe  diis  tall  Receiver  is  appropriated  to 
tbatUfe. 

Cbmr.  It  is  fe ;  and  by  this  fmall  Machinery  of  Brafs, 
joa  fee,  it  is  very  eafy  to  let  the  Gold  and  Feather  &I1 

both  at  the  fame  Inftant  from  the  Top. ^I  do  Ais, 

while  the  Air  is  in  the  Receiver,  and  you  fee  a  mantfcft 
Dificrence  in  the  Time  of  the  Fall ;  the  Feather  defcend- 
ing  gently,  and  with  an  indired  Motion  to  the  Bottom.— 
But  now  I  will  replace  them  on  the  Top,  and  exhauft  the 
Air,  and  then, — look  ftedfaftly  at  the  Bottom  of  the  Glafi, 
and  you  fee  they  both  come  diere  together. 

Ettpbr9f.  I  obferve  they  did ;  nor  do  I  much  wonder 
at  it,  when  I  confider  the  great  Refiftance  that  light 
Bodies  meet  with  from  the  Air ;  but  ftill  I  cannot  6y, 
that«  fuppofing  there  were  no  Refiftance  at  all,  I  clearly 
comprehend  the  Reafon  why  a  light  Body  (hould  fall  fo 
loon  as  a  heavy  one;  for  Bodies  fall  by  their  Weight, 
and  there  is  much  more  Weight  in  the  Guinea,  than  in 
the  Feather,  and  therefore,  one  would  naturally  think, 
it  (hould  fall  (boner. 

Ciem.  Moft  People  think  as  you  do,  that  the  Velocity 
of  falling  Bodies  is  proportioned  to  their  Weights ;  but 
this  is  entirely  a  Miftake ;  for  the  Velocity  is  proportiofied 
to  the  Force  of  Gravity  on  a  fmgle  Particle  of  Matter  in 
any  Body,  and  this  Force  being  equal  upon  all  the  Par- 
ticles, produces  an  equal  Velocity  in  Defcent  upon  them 
all ;  and  whether  they  are  more  or  lefs  in  Number,  and 
whether  they  are  conneded  or  difengagcd  from  each  other, 
does  not  afteA  the  Cafe;  for  each  "Particle  is  ftill  im- 

Pdled  with  the  fame  Force;  and  therefore,  one  (ingle 
article,  or  anv  fmall  Number,  will  defcend,  juft  as  hift 
as  any  greater  Number ;  which,  in  other  Words,  is  only 
to  fay,  that  a  light  Body  will  fJI  juft  as  faft  as  a  heavy 
one,  in  an  unrefifting  Medium. 

Euphrof,  I  make  no  Doubt  but  what  you  fay  is  right, 
and  that  I  (hail  one  Day  or  other  be  more  capable  of 
conceiving  the  Nature  of  thofe  phyfical  Truths,  better 
Uiaii  I  do  at  prefent  i  for  now  I  chiefly  attend  to  the  £x- 
5  pcrimcna^ 
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periments^  and  (hall,  at  my  Leifure^  reafon  upon  them 
in  thebeft  Manacr  I  can  by  your  Afliftaiice,  Btit,  pray, 
what  means  the  Chafing-difh  of  flaming  Charcoal  juft 
How  brought  into  the  Room  ? 

dim.  I  ordered  it  not  before^  that  it  might  not  render 
the  Air  of  the  Roojn  difagreeable  j  for  it  is  deligned  to 
fliew  what  pernicious  and  deadly  Qiialities  it  imparts  to 
the  Air,  that  is  affected  by  it,  and  impregnated  with  its 
Fumes.  We  have  but  too  many  mrianwhoiy  Jnft:inccs 
of  People,  who  are  fuffocatcd,  and  killed  hy  fach  a  noxi- 
ous and  poifojied  Air,  owing  eiitirdy  to  their  Ignorance, 
how  far  the  Air  may  be  altered,  with  regard  to  it^ 
falubrioas  Propert)^  by  fuch  Parts  as  it  receives  fiom. 
fubtcrrancous  Fermentalions,  mineral  Strata,  and  viti- 
ated Air,  pafling  through  them.  This  we  iifually  illuf^ 
t rate  by  the   Air  pafling  through  a  Charconl  Fire,  into 

the  exhaufted  Receiver,  in  the  following  Manner. 1 

take  a  large*  open  Receiver,  and  place  on  the  Pamp,  oil 
which   is  placed  a  brafs  Phte,    with  a  Stop^cock,  and 

Crane-neck  l*ube  of  Copper.^ Hicn,  exhaufting  the 

Air  from  the  Receiver,  and  holding  the  Chafing- dilh  of. 
Coals^  fo  that  .the  End  of  the  Tube  may  enter  into  a 
Part  that  is  thoroughly  kindled, — I  turn  the  Vent-piece, 
and  you  hear  th;  Air  rufli  through  the  Fire  into  the 
Receiver. 

Euphrof  That  I  did,  indeed, — But  I  fee  no  Difference 
in  that  Air  in  the  Receiver,  and  the  common  A  in  I 
ftiould  not  have  fufpeiEted,  that  any  Alteration  had  been 
made  in  the  Air  from  what  1  fee,  in  its  paiEng  through 
the  Fire, 

Ckon.  But  you  will  foon  be  convinced,  there  is  a  great 
Alteration  made  by  that  Means  ;  for  by  putting  a  tender 
Bird,  or  other  Animal,  into  the  Receiver,  filled  by  this 
Air,  you  would  perceive  it  foon  become  ftupified,  after- 
wards convulfed,  and  at  length  expire  5  but  fuch  Sort  of 
Experiments  would  give  you  more  Pain  than  Plea  fare  : 
And,  therefore,  I  fliall  omit  them*  It  will  be  fufficient 
to  fticw  you,  that  a  Candle  will  immediately  go  out  in 
this  corrupted  Air;  for  fee  the  Experiment. — I  place  the 
Candle  on  the  End  of  the  inverted  Wire,  and  put  it  down 
througb  the  Top  of  the  Receiver,  but  you  obferve,  as 
foon  as  the  Flame  defcends,  without  leaving  it  flaaiing 
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on  the  Surface,  it  becomes  extinft. 1  try  ic  aiecon) 

Time,  and  it  goes  out  as  before  ;  and  this  would  be  the 

Cafe,  were  I  to  attempt  it  an  hundred  Times. 1 

aow  let  out  a  Part  of  the  Air,  by  liftiiig  the  Receiver  up, 
and  let  the  cold  Air  from  below  force  Part  of  it  out  at  the 
Top. — ■ — Then  I  light  up  the  Candle,  ami  p^ttiiig  it 
down  the  Receiver,  the  Flame  will  foon  appear  to  be 
affeded, — is  diminished  by  Degrees, — looks  blue, — and 

at  lengt|i,  is  extind. 1  will  now  light  it  up  s^ain^ 

and  ibew  how  this  noxious  Air  may  be  purified  by  Fire  ^ 
—for  this  Purpofe,  I  gently  carry  the  Flame  of  thp 
Candle  through  all  the  upper  Parts  of  it,  which  it  beatf 
by  Degrees,  renders  it  by  that  Means  lighter,  and  tbere^ 
fore,  eaiily  expelled  by  the  Weight  of  the  external  cold 
and  heavier  Air;  in  this  Manner  it  will  foon  be  driven 
out  of  the  Receiver,  while  you  fee  the  Flame  of  the 
Candle  recover  by  Degrees ;  and  burn  at  laft  with  it| 
ufual  Vigour. 

Eupbrof.  Such  Experiments  as  tbefe  are  calculated,  I 
find,  not  only  for  Entertainment,  but  are  of  the  laft 
Importance  and  Neceflity.  Ignorance  in  natural  Science 
is  not  only  always  fhameful,  but  in  many  Calibs  extremely 
fatal.  How  many  Lives  might  have  been  faved,  and  Fa- 
milies preferved  from  Mifery  and  Rum,  had  this  one  fmgle 
Experiment  of  the  Air-pump  been  known  to  the  Popu- 
lace of  every  Age  and  Nation  ! 

CUon.  Your  Reflections  on  this  Head  are  very  juft  and 
rational ;  but  though  Providence  has  rcfcrved  thofe  very 
great  Difcoveries  for  this  Age,  we  feem  to  be  little  re- 
gardful of  them,  or  grateful  for  them;  nor  do  we 
receive  the  Benefits  intended  by  them  fo  generally,  as 
alight  be  expctSed.  For  Inftances  of  Mortality  of  thi« 
Kind,  by  Damps  in  Mines,  Effluvia,  fcTr.  are  but  too 
numerous  and  recent  among  us  >  when  almoft  every  Gen- 
tleman of  Tafte  has  an  Air-pump  in  his  Study.  It 
would  perhaps  refleft  too  much  on  the  Depravity  of 
buman  Nature,  to  obferve,  with  what  Coldnefs,  not  to 
£iy  Contempt,  the  moft  ftriking  and  enteruining  Expe- 
riments of  the   Air-pump   have  been  treated  by  forae 

People. 1  have  only  one  Experiment  more  to  detain 

jrou  with  at  prefcnt.    You  have  been,  doubtlefs,  amufcd 

with 
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VrUth  obfcrving  the  Hak  about  the  Moon,  in  a  hazy 
Atmoiphere,  in  a  Winter's  Night. 

Muphrof  I  have  fcv^ral  Times  obferved  that  Ph^eno- 
inenon,  not  only  about  the  Moon,  but  nbout  the  Sun* 
Pray,  Ckmkus^  can  you  explain  the  Nature  of  it,  hy 
any  Experiment  on  the  Air-pump  ? 

Ckdfu  We  can  partly  il  lull  rate  its  Nature  this  Wayj 
for  it  refults  from  fuch  a  Refrat^tion  of  the  Rays  of 
Light,  as  \%  made  by  their  Paflage  through  a  Body  of 
Vapours  aiid  Air,  of  a  parricubr  Den  fay,  as  you  will 

caftiy  ohferve  by  the  following  Experiment* 1  take 

a  Candle,  and  place  it  on  that  Side  of  the  Receiver 
op  polite  to  you,  fo  that  the  Flame  may  be  feen  throut^h 
^he  upper  and  larger  Part :  1  then  turn  the  Winch, 
and  exhaufting  Part  qf  the  Air,  make  it  of  a  proper 
Rarity^  and,  at  the  fame  Time,  filling  it  with  Vapour,  or 
Siqueoua  Particles,  from  the  nioiltcned  Leather  below  5 
the  £ffe<^  will  be,  that  the  Rays  of  Light,  p:iffing  from 
the  Candle  through  this  rarltied  Air  in  the  Receiver, 
will  caufe  the  Appear^ce  of  Haht  round  the  Candle, 
to  your  Eye,  of  dilFerent  Colours  and  Extent— variable^ 

as  1  make  the  Vtt€uim  greater  or  lefs, If  I  take  the  Air 

quite  away,  they  difappeari  ^  they  do  alio,  by  letting 
die  Air  in  again.  ' 

£uphrrj\  They  make  a  beJiutifuI  Appearance  indeed  ! 
^. — "1  obferve  ttiem  vary  In  their  Colour  and  Magni- 
tude, according  to  the  ditferent  Dcnfity  of  Air,  and 
Quuitity  of  Vapour  it  contains. — From  thence  I  am  con- 
vinced of  the  general  Nature  of  fuch  Appearances,^— 
U|icn  thf  »v^holc,  CkmcMS^  however  lightly  others  may 
pais  by  du-:i:  great  Topics  of  natural  Knowledge,  I  fealJ, 
for  my  own  Part,  ever  reiled  on  rhem  with  the  greateft 
Pleafurc,  and  think  myfelf  indebted  to  you  for  the  Pains 
you  have  taken  to  lay  them  before  me  in  fo  inflrudive  s 
Manner;  and  nothing  wiU  appear  fo  aftonifliing  to  me, 
as  to  hear  any  Gentleman  of  Fortune,  Spirit,  or  Geniui, 
ibould  be  without  an  Air-pump  in  his  Fofle^on, 
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V 

^he  Nature^  StruSure  and  Ufe  of  the  Condenser^ 
Mercurial   Gage,   Air-Gun,   and  Vev- 

TILATOR. 

Cleonicus. 
rr^HIS  Morning,  my  Euphrofyney  finiihes  our  Con- 
Jl^  verfation  on  Pneumatics  ;  for  tho*  you  have  fccn 
a  Variety  of  different  Kinds  of  Machines  for  explaining 
the  Nature  and  Qualitiies  of  the  Air,  there  ftili  remain 
ibme,  whofe  Ufes  are  too  confiderable  not  to  dcferyt 
your  Notice.  Thofe  you  have  already  contemplated, 
chiefly  regard  the  Weight  and  Spring  of  the  Air  in  its 
natural  State.  But  it  will  be  worth  your  While  to 
confider  how  far  the  Spring  of  the  Air  may  be  increafcd 
by  artificial  Compreflion  and  Condenfation,  and  the  great 
EflTefts  that  arc  thereby  produced. 

Euphrof,  This  is  a  Subjeft  that  will  prove  very 
grateful  to  me,  provided  you  have  nothing  dangerous  in 
this  Sort  of  Experiments ;  for  I  have  learned  to  know, 
by  what  has  already  pafled,  how  very  great  EfFcSs  may 
be  produced  by  the  Spring  of  the  Air,  and  I  fee  fome 
Parts  of  your  Machinery  here  are  particularly  calculated 
againft  fo  great  a  Force :  Pray,  what  do  you  call  this 
Machine  which  ftands  here  f  ♦ 

Cleon.  It  is  commonly  called  the  Condenser,  be- 
caufe  by  Means  thereof,  the  Air  may  be  comprefied 
almoft  to  any  Degree  we  pleafe ;  for  the  two  brafs  Cy- 
linders,  being  placed  together  with  a  Leather  between 
them,  and  fcrewed  faft  upon  each  other  in  the  Frame, 
as  you  fee,  the  Air  thrown  in  by  the  Pifton  on  the 
Top,  till  it  is  rendered  fo  denfe,  and  its  Spring  of 
Courfe  fo  great  as  we  judge  the  Strength  of  the  Brafs 
will  admit.     This  is  done,    by  placing  the   Valves  in 

the 

•  Figures  of  Plate  XXXIU.  ile/crihcii. 

A  B  C  D,  The  Frame  of  the  Condcnfer. HIK   HLK, 

The  two  Brafs  Cyh'nders,  or  Parts  fet  together  at  HK. 

FG,  The  Brafs  Barrel,  or  Syringe. E,  The  Handle  of  die 

Piilon,  by  which  the  Air  is  injedled. 
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the  Barrel  and  Pifton  the  contrary  Way  to  what  you 
obferved  in  thofc  of  the  Air-Pump  ;  for  as  they  opened 
upwards,  thefe  open  downwards,  by  which  Means  the  Air 
that  is  crouded  into  the  Condenfer  cannot  poflibly  return, 
and  thus  Experiments  may  be  fhewn  on  Animals,  Ve- 
getables, Fire,  and  any  Sort  of  Subje6l  included  in 
this  condenfed  Air.  Mr.  Boyle  has  left  us  a  great 
Number  of  Experiments  on  this  Subject,  by  which  he 
has  fhewn,  that  Animals  may  be  killed  by  a  too  great 
Condenfation  of  Air;  ■  that  when  condenfed  to  a 
moderate  Degree,  he  has  found  them  to  live  longer  than 
in  common  Air. — That  comprcifcd  Air  afFe(5ted  Flies, 
Frogs,  and  fuch  like  Animals  but  very  little. — That 
Mouldinefs   is   promoted    nearly   in   Proportion,  as   the 

Air  is  condenfed. That  Vegetation  is  not  prejudiced 

by  condenfed  Air; — and  many  other  Things  of  Con- 
fequencc  you  will  find  in  his  Treatife  on  this  Subjedl, 
to  which  I  refer  you. 

Euphrof,  I  fee  but  one  Objeftion  to  this  Machine, 
and  that  is,  one  lofes  the  Pleafure  of  feeing  the  Expe- 
riment in  a  great  Meafure,  by  the  Subjeft's  being  in- 
cluded in  a  Veffel  of  Brafs. 

Cleon.  The  brafs  Condenfer  is  ufed  only  in  fuch 
Cafes  where  great  Degrees  of  Compreflion  are  required, 
in    all   other  Cafes   a  ftrong  Glafs, — fuch  as    you. fee 

here,  f In  this  you  place  the  Animal,  Plant,  i^c. 

and  then  condenfmg  the  Air  upon  it  with  the  Syringe, 
as  before,  you  will  have  the  Satisfaction  of  obferving  the 
Procefs,  and  plainly  fee  the  EfFe<5ls  which  condenfed 
Air  has  upon  different  Subjedts  placed  therein.  —  In 
this  glafs  Condenfer  you  may  venture  to  force  die  Air 
in  fo  far,  as  to  render  it  three  or  four  Times  more  denfe 
than  the  common  Air,  which  will  be  fufEcie/it  to 
anfwer  moft  Purpofes. — Moreover,  you  may  at  any 
Time  know  how  denfe  the  Air  is,  by  a  fmall  mercurial 
D  d  3  Gage, 

t  Figurt  11. 
AB,  The  Glafs  Condenfer.— a  ^ci^.  The  Mercurial  Gage. 

^^ahc,  ThcBafm. /^,  The  Surface  of  the  ^ick-fUvcr 

in  the  Bafin. cdy  The  inverted  GlaCi  Tube. /,  The  Svr^ 

£»ce  of  the  Mercury  in  the  Tube. 
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Gage,  placed  in  the  Condenfer,  and  which  I  have  piv* 
Vfded  on  purpofe  to  ihew  yen  the  Experiment ;  for  tife 
fmall  Tube  being  inverted  in  a  Bafon  of  Quick-filver, 
you  will  obferve,— — that  as  I  force  Ac  Air  bito  tie 
Glafs,  it  condenfes  the  included  An*,  and  preflmg  wiiil 
a  greater  Force,  drives  the  Mercury  hy  Degrees  up  iMf 

the  Tube, ^and  higher  Aan  before  at  every  Stioke  of 

the  PiBon. When  the  Quich-ftlver  fills  hatf  the 

Tube,  the  Air  is  of  a  double  Denfity, when  it  fills  | 

of  the  Tube,  the  Air  Is  three  Times  denfer,  and'  to  on^ 
for  the  Denfity  of  the  Air  is  always  inmrfelv  as  the 
Space  it  takes  up,  as  yoa  will  eaiily  nnderftanti. 

Eapbref.  This  will  be  the  natural  Reftilt  of  Com-' 
preffion  in  any  Body.^— But,  pray,  Clemkus^  what 
ss  the  Defign  of  this  Gun  ? — I  remember  you  told  me^ 
our  expiofive  Experiments  virere  at  an  £na,  if  fis  ^^ 
then  this  Fire-lock  ? 

CUzn,  It  is  a  Gun,  in  Form  like  others,  and  has  ai^ 
Lock,  but  neither  Fire  nor  Powder  is  here  noceffary.— 
The  Method  of  difcharging  this  Gun,  is  by  Means  of 
condenfcd  Air  let  in   behind  the  BalJ  in  the  Barref,  and 

therefore  it  is  called  the  Air-gun. This  Gittt  confifb 

of  two  Barrels,  and  the  Air  is  ftrongly  condenfed  between 
them,  by  Means  of  a  Syringe  placed  in  the  But-end. 
■  But  that  you  may  have  a  more  perfect  Idea,  I  fliaK 
take  the  Gun  to  Pieces,  and  (hew  you  the  fevcral  Parts.  J 

Eupbrof,  You  are  very  obliging,  Clemiat^ ;  the  View 
of  fuch  a  Piece  of  Mechanifm  gives   me   the  gieated 

Pka- 

X  figure  in.  ixfJauuii, 

.    C  E  M  D,  The  Air-gun. A  K,  The  Barrel  fcr  the 

Bullet. E  C  D  R,   The  larecr  Barrel  cootaining  the 

Air. M  N  P,  The  Syringe  in  the  ^tock  of  die  Gwn. 

— — E  P,  The  Valve  thro'  which  the  Air  is  driven  from  the 
Syringe  into  the  Space  between  the  Barrdt.  ■  K,  The 
Bullet  lodged  in  its  proper  Place.  ■  S  L,  Another  Valve, 

which  being  puihcd  open  by O,  the  Trigger,  leu  the 

condenfed  Air  in  upon  the  Bullet,  which  drives  it  out  with 

very  great  Force. Of  late  there  is  a  much  better  Form  of 

an  Air-Gun  invented  ;  it  is  in  all  Refpefts  like  a  cotoaoa  Gun, 
with  a  fmgle  Barrel,  the  Lock  only  cfegeient;  it  ha»  the  am- 
denfed  Air  in  ftiong  Copper  Bottles,  to-  be  icrewMl  ott  uiidw 
the  Lock  :  one  of  which  wUl  diibhurge'  fo  BldhSB  of  the  ttfiial 
Size.  ' 
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Pleafure* — But  when  you  difcharge  it^  let  me  get  at  a 
Diftajice  from  you.  -  - 

Ckm.  You  have  rtothinc  to  fear, — Obrerve  the  Board 
at  the  Df fiance  of  30  Yards. — I  draw  the  Trigger :— ^ 
The  Bullet  you  fee  has  pafied  thro'  the  £0211  d, — and 
beat  a  Hole  in  the  Brkk  of  the  WaJI,  fevcral  Yard* 
behind  it  j — another  Difchargej  with  the  hm\i  Air^  has 
the  fame  Effeft  ; — a  Third  carries  the  BuSkt  thno*  the 

t  Board,  asatfirft, 
EupBr&f     Well,   this  is  a   philofophfc^f  Method  of 
fliooting^  truly  f— I  could  not  have  thought  the  Strength 
of  Air  had  been  (b  near  to  that   of  Gun- powder, — But 
fee^  what  i,";  this  other  curious  Machine  in  Gliis  ? 

Cks^*  You  have  often  hcird  talk  of  Ventilators,  for 
dlfcharglng  the  noxious  Air  from  cloft  Roorrs,  in  Prtfon?^ 
on  board  a  Shipy  CffV.  and  t  have  here  a  Model  of  on-^ 
irr  GUfs  U-,  that  you  may  filainly  fee  it5  Naimne,  and 
Manner  of  Operation.— — You  obfcrve  t\v:  Bo  fy  of 
the  Machine  is  a  Eox%  v^'ithin  which  a  Board  is  hung 
'  to  the  Middle  of  the  Fore- part,  ^nd  is  moveable  back- 
ward and  forw^ird,  from  tJie  Bottom  to  the  Top^  at 
the  Hinder-part,  and  by  Means  of  Leathers  on  its 
Sides  and  End,  is  (b  exaflJy  adapted  to  the  internal 
Cavity,  as  to  ftiffer  little  or  no   Air  to  paft  by  it,  as  it 

»  moves  up  and  down. You  move  it  up^A'ard  by  the 
Strin*^,  and  a  Plate  of  Lead  cariics  it  down  aguin  to 
the  Bottom. 

Eupkri>f     Pray,    let  me  work  thk  Machinf. It 

moves  up   and  down  Very  eafy. But  wh.vt  aie  thofe 

Leathers  in  the  Forc-ii;irt,  which  move  fo  tjiiick  one 
Way  and  the  other,  while  the  Machine  h  \n  Motion, 

Dd  4 

A  B  C  P  E  F  G,    The   Bodv   of  the  Gfaf -vcntHator. 

I  K  L  M  N  O  P»  The  Glafs-cafe  in  From,— F  H,  A  Boawl 

tbat  moves  up  and  down, Q^Rj  The  String  by  which  it 

13  moved. a  g.  The  ti-vo  ValvL*s  in   Front  at  Top^    by 

which  the   Air  enters  into  ihe   Ventilator, c  d^    Two 

Valves,  by  which  the  Air  goes  out  of  the  upper  Part  into  the 
Glafs-cafe,  — — —  bh^  Two  Valves  in  tiie  lower  Part  of  the 

Vcntibtor,  by  which  the  Air  of  the  Room  enters  btoit* 

tf^  Two  Valves,  by  which  the  Air  is  forced  out  of  th£lai||r 
Part  into  thi  Qlafs^cafc. 
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Chin.     They    arc   the   Valves,    which    perform    the  < 
0:;.c:  of  th'.f     in   a    Pair  of  Bellcw.^  ;     for   when  the 
Bo2:J   i>  l.:':.d  up,  the  Air  rulhus  into  the  lower  Part, 

thro'  two  Vaivcs  pLctJ  i:i  Front, ^and  at  the  fame 

T  .r.2  it  ii  driven  out  of  the  upper  Part  thro'  two 
Valves  ir'.j  a  GLfa-cafc,  fixeJ  in  the  Front  of  the 
^1  :chinc. — Again,  when  the  Board  defcends,  the  Air 
riii;*e5  thr-  "  l.v>  Valves  in  the  upper  Part,  which  open 
inv.-.r-l,  V  :  Iw  th:.t  b.Iow  is  driven  out  of  the  Box  into 
th^:  G.^^r^-cafe,  I  y  two  oihcr  Valves  b-low  : Where- 
fore' you  will  cafily  ur.Je  ftaiiJ,  that  by  making  an. 
Apjrrurc  in  the  Window,  or  Side  of  the  Room,  to  fit 
the  f^i  i  Cafe,  or  a  clofe  Tube  coming  from  any  Part 
of  it,  that  th'.n  every  Time  the  Board  moves  up  and 
down,  fo  much  Air  of  the  Room  will  enter  the  Ven- 
tilator, and  be  thruwn  abroad,  asisjuft  equal  to  Half 
its  Capacicy  or  Bulk,  and  therefore,  one  may  pretty 
cafily  know,  at  how  many  Strokes,  and  in  what  Time^ 
the  vitiated  Air  of  any  Room  may  be  exhaufted,  and 
the  Room  filled  with  that  which  i  frefh  and  healthy  ;-« 
and  thefe  are  now  fo  adapted  for  Ufe,  that  they  may  be 
"pplicd  to  any  Room  in  a  Houfe,  even  in  Gentlemens 
Studies  and  Bvd-chambers,  to  a  very  good  Purpole. 

Euphrof,  I  undcrftand  all  you  have  faid  very  well, 
and  do  allure  you,  I  like  the  Contrivance  fo  well,  that 

I  defign  to  get  one-f  )r  my  own  Ufe ^But    my  Timd 

is  expired,  at  prefcnt,  having  an  Engagement  the  Re* 
maindcr  of  the  Fv.icnoon  ;  but  (hall  be  glad  to  know 
what  Subjcft  wcarc  to  enter  upon  at  our  next  Interview. 

Cleon,  V/e  have  taken  a  Survey  of  the  HeavenSf 
and  the  Atmofph^rc  that  furrounds  the  Earth,  which 
naturally  conducts  us  to  contemplate  the  Figure  of  the 
Earth,  and  \u  various  Pha^nomena,  together  with  thofe 
of  the  Heavens,  which  will  bring  us  to  the  Ufe  §f  tbi 
Artificial  Glopes,  which  will  be  the  SubjeA  of 
our  future  Hours  of  Lcifure. 
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A  Defcription  and  PJate  thereof,  404  &  feq. 
Copernicus^  his  Syftem  of  the  Univerfe  reckoned  to  be  the  true 
and  genuine  one,  ir. 
Sometimes  called  the  Newtonian  and  Solar  Syftem,  21. 
An  Explanation  of  it,  22. 
A  Scheme  thereof,  24. 

Phaenomena  of  this  Syflem  (hewn  by  the  Planetarium,  34. 
Cupping,  explained,  366. 

DAVENPORT'S  Air-Pump,  a  Defcription  of,  375. 

A  Print  of  it,  ib.     - 
Day  and  Night,  Theory  of,  237. 

Clofe  of  the  Day  poetically  defcribed,  240. 

Equality  of  Day  and  Night  as  reprefented  by  theOrrery,242*. 

Different  Lengths  of,  illuftrated  by  a  Plate,  248. 
J>ean  (Mr.)  the    Orrery    conilruded-  by  him   exceeded   all 

before  it,  194. 
Declination  oi  the  heavenly  Bodies,  182. 
I>tnfitj  of  the  Air,  what  is  meant  thereby,  253, 
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Created  at  the  Surface  of  the  Earth,  z<^ 
i)fvilf  compared  to  a  Spot  in  the  Sun,  3^ 
Dewt  the  Nature  of,  explained,  ;t8 1 . 

Drawng'Sto've'^  is  ufeful,  by  encreaiii\g  the  Velocity  of  the 
Air  upon  the  Fire«  zi'j. 

EARTH,  her  Orbit  next  to  Venus  in  the  Solar  Syilem,  55. 
Her  Motion  defcribed,  56. 
Diftance  of  her  Orbit  from  the  Sun,  ib* 
Her  annual  and  diumai  Motbn,  c6,  57. 
Her  Orbit  being  elliptical,  the  Sun  will  be  neaner  the 

Earth  at  one  Time  than  another,  58^  59. 
Her  Form,  60. 

The  Bulk  or  Magnitude,  and  Diameter,  63. 
A  little  Spot  in  Comparifon  of  the  Univeife,  164. 
ThePrideof  herlnhabiunts  ju(lly  fatirized  by  thePoeu,i6;« 
Inclination  of  her  Axis  to  that  of  the  Ecliptic,  197* 
Her  lunar  Afpeds,  93. 
Eclif/es  defined,  147.* 

One  of  the  Sun  and  Moon,  148. 
A  total  one  of  the  Sun,   ih. 
View  of,  dirough  the  Telefcopc,  150. 
Shewn  by  a  Copper- Plate,  154. 

The  Stars  are  feen,2md  other  remarkable  Cii^uoiftaiioci>  1 5  r. 
Only  two  total  in  this  and  the  lafl  Century,  |$2. 
EcHp/esj  an  annular  Edipfe  of  the  Sun  in  1764^  ri. 
0/  the  Moon^  ^53*     . 
Ignorance  and  Superftitlon  of  the  Antients  in  regard  to  a 

lunar  Eclipf?,  154. 
An  Eclipfe  of  the  Sun   and   Moon  xeprefentiNi   by  a 

Plate,  iB: 
Particulars  in  which  an  Edijife  of  the  Moqn  differs  from 

one  of  the  Sun,  15c. 
Solar  and  Lunar  Eclipfes  explained  and  accounted  for, 

t58&(e<|. 
An  Eclipfe  of  the  Moons  of  Jupiter  afford  an  Qppor^ 

tunity  of  difcovering  the  Longitude,  201. 
Eclipfes  of  the  fourth  Moon  of  Jupiter  veprefented  by  i 

Table,  205. 
Ecliptic^  one  of  the  Circles  of  the  Ax:millary  Sphere,   172. 

Ufes  of,  on  the  Globes,  184. 
£ggf  &  curious  Experiment  with  one,  370. 
A  Bubble  of  Air  in  evtry  Egg,  371. 
This  is  the  Means  of  bringing  the  Chicken  to  Pcrfefiiioiiv 

372. 
Elafiicify  of  ^e  Abf  252. 

MUariciijt  haifgmeRdatiQOtQTbaiKkriuid  Lightning;,  ti^^ 
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Derivation  of  the  Name,  295. 

Bodies  repelled    as  well   as  attrafled  by  the  cjeArical' 

Matter,  297. 
A  negative  and  pofitive  EleAHcity,  298, 
The  Conduaor  of  Eleflricity,  ib. 

What  are  called  Elcdrics /^r/r,  and  Non-Ele^rics,  299. 
How  the  eledlrical  Fluid  may  be  increafcd  to  a  confide* 

rable  Degree,  300. 
A  Perfon  receives  a  confiderable  Shoqk  whep  eleftrified, 

301  to  305. 
The  eleftrical  Fire  may  be  conveyed  to  and  drawn  from 

all  Parts  of  the  human  Body,  304,  305. 
It  will  go  through  any   Number  of  Perfo^s  Qommuni* 

.eating  with  each  other,  306. 
The  eleftrical  Power  does  not  interfere  with  Uwt  of  th« 

Magnet,  308.^ 
It  afFeds  the  Motion  of  Fluids  in  three  Re(peQs,  it. 
Its  Power  on  fluids  proved  by  Experiments,  340. 
iells  rung  by  Electricity,  311. 

It  will  fet  Fire  to  Spirits  ofwine  a^  Gun-powder,  it. 
Methods  of  producing  this  E/Feft,  312,  313, 
The  vtry  Eflence  of  Ele^city  ibewn    by  an  £xperi. 

ment,  314  &  feq. 
The  Velocity  of  it,  fuppofedto  be  fqualto  that  pf  Light 

itfelf,  316. 
Bledricitymay  kill  a  Man»  3 17*' 
An  Inftance  thereof,  319. 

Ufed  as  a  medicinal  Expedient  in  many  Diforders,  330^ 
A  Plate  reprelenting  an  electrical  Machine,  ib. 
The  electrical   Fluid    not   obftruCled  in  its   Adlion   bj 
Glafs,  386. 
£lJiffiSf  what  the  Aftronomers  call  fo,  23. 
Equino^ial^  a  Circle  on  the  Armilkry  Sphere  and  the  cele- 
fttal  Globe,  172,  181. 
Called  the  Equator  on  the  terreftrial  Globe,  ib* 
A  poetical  Defcription  of,  184. 
Equinoxt  Autumnal,   189.      . 

Vernal,  ib* 
Epbemeris^  a  Diary  of  the  Motions  or  Places  of  the  Planets,  ttf* 

How  to  ufe  it  with  the  Planetarium,  96  &  i(^. 
Evening  Star,   15* 

How  called  by  the  Antients,  50. 
Exhalations y  how  produced,  257. 

Not  vifible,  258. 
Mxpirinumtt^  to  ihew  the  Power  of  Heat  and  Fke,  25  s* 
To  illuflrate  the  Production  of  Air,  259. 
To  ihew  the  Bffe&  of  Fermentation,  261. 


I    N    D    e'x. 

To  (hew  the  Nature  of  Lightning,  289,  290. 

The  amazing  Power  of  Elcftricity,  299  to  321. 

The  Preflare  of  Air,  365  &  fcq. 

That  Elaftidty  is  nigh  equal  to  the  Weight  of  Air, 

369  to  387. 
That  Air  is  contained  in  all  Kinds  of  Bodies,   fluid  and 

folid,  373. 
That  the  greatefl  Quantity  of  Air  is  contained  in  animal 

and  vegetative  Subftances,  377  &  feq. 
To  (hew  the  Porofity  of  Wood,  382. 
That  the  Medium  of  Air  do^  not  hinder  the  Attradion 

of  Bodies,  384. 
To  ihew  the  Weight  of  Air  in  a  Bottle,  388. 
To   prove  the  great  Spring  of  Air  in  any  very  imall 

Quantity,  389. 
To  prove  Air  neceflary  for  conveying  Sound,  392. 
For  Fire,  i5. 

That  Air  is  neceflary  to  the  Life  of  Animals,  395.       ^ 
To  fliew  the  Sufpenfion  of  Mercury  in  the  Barometer  to 

be  owing  to  the  Preflure  of  Air,  398. 
To  prove  ue  noxious  Bfledl  of  Charcoal  Fire,  401. 
To  explain  the  Nature  of  the  Halo  about  the  Moon,  403. 
Explanation  of  the  Figures  in  Plate  XXXL  384,  385. 
Of  Plate  XXXn.  391. 

FAN,  fuch  as  the  Ladies  ufe,  founded  on  Philoibphyf  266* 

Farenheit's  Thermometer^  338. 

Flamfteed  (Mr.)   has  given  the  moft  compldu  Catalogue  of 

the  Stars,  133. 
Fluids  e]e£bical,  luminous,  308. 

Shewn  by  an  Experiment,  310. 
Fluids^  more  fubjed  to  Dilatauon  and  ContrafUon  than  folid 
Bodies,  333. 

Every  one,  except  Air,  defHtute  of  Elaftidty,  334. 
Fogsy  or  Mills,  how  produced,  280. 

Defcribed  by  Milton^  ib. 

A  rimy  Fog,  or  frozen  Mid,  281. 
Fountains^  artificial,  399. 
Freezings  a  curious  Phenomenon,  281* 
Frtfty  the  black,  ih. 

The  hoar,  or  white,  ib. 
Fruity  a  Method'  of  preferving,  378,  379. 

GALILEO,  the  firfl  Difcoverer  of  the  Spots  in  the  Sun,  36. 

Firftobferved  the  Moons  or  Satellites  of  Jupiter,  125.. 

Inventor  of  the  Telefcope,  210. 

Firft  took  Notice  of  the  Ring  of  Saturn,  ib. 
Qartb  (Dr.)  his  Defcription  of  a  Storm  of  Hail,  288. 
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Gay  (Mr.)  a  Fable  of  his  on  the  Pride  and  Conceit  of  the 

Inhabitants  of  this  Spot  of  Earth,  165. 
Geocentric  Motions  of  the  Planets,  87. 

A  Table  of^  88. 

A  geocentric  Planetarium,  89. 

A  Plate  of  it,  94. 

How  to  ufe  it,  90. 
Gold  Leaf,  atiraaed  by  Eleftricity,  318. 

Repelled  by  it,  3 1 9. 
Grwvitaiion^  explained,' 252. 
Guericke^  Oho,  the  firfl  Inventor  of  an  Air-Pomp,  553. 

He  pabliihed  an  Account  of  his  Experiments,  354. 
Gun-powder i  fired  by  Ele^icity,  311. 

ilAlL,  the  Nature  of,  287. 

Stones,  their  Form  and  Size,  288. 
Storms  of^  poetically  defcribed,  ib. 
Httlley  (Dr.)  his ,  Catalogue  of  the  Stars  in  the  fouthem  He* 
mifphere,  133. 
Hi4  Account  of  the  Winds,    273. 
Halo  about  the  Moon  explained  by  the  Air-Pump,  405* 
Harveft  Field  defcribed,  229. 

Moon,  231. 
Hiwjkfy  (Mr.)  brought  the  Air-Pump  to  Perfedion,  355* 

A  Plate  reprefenting  his  Air-Pump,  ^62. 
Heaif  in  what  it  confifts,  257,  258. 
Hea'uenlj  ^o^iesy  their  Latituae  and  Longitude,  185. 
Hea<venSi  what  is  underilood  thereby,  7. 
Heliocentric  Motions  of  the  Planets,  86. 
Hemi/pberej  upper  and  lower,   172.  174. 
Hipparchus,  of  Rhodes,  iirit  made  a  Catalogue  of  the  Stars^ 

132. 
£;mi^,  tranflated  by  Pope,  his  Defcription  of  a  Moon-light 
Night,  124. 
Of  the  Harveft  Field,  229. 
Of  Winter,  233. 
Of  the  Clofe  of  the  Day,  ^  240. 
O^  k  bleak  Scene  in  Winter,  286. 
Of  a  Storm  of  Thunder  and  Lightning,  290* 
Horizon f  whence  the  Name,  and  what  it  imports,  171  &feq« 

Poetically  defcribed,  I7^. 
Hour  Circle,  its  Ufe  on  the  Globe,  183. 
Hugenius,    firft  difcovered  the  fourth  of  Jupiter's  Satellites, 

211. 
Hul/e  (Mr.)  a  poetical  Defcanution  of  his  on  the  Sun  enlight- 

ening  the  folar  Syftem,  40. 
Hjrrometer^  fhews  the  Moifture  and  Drynefi  of  the  Air,  347. 
.  Vol.  L  E  e  Many 
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Many  di£emit  Forms  of,  3^. 

The  beft  Fonn  or  Conftm&on,  349. 

Makes  the  third  Fart  of  the  triple  Weatbcr^Ghfi,  iip 

Sec  Plate  XXVI.  sJo. 

JUPITER,  Proportioa  of  his  Rerolation  about  die  Sua  to  dm 
of  our  Earthy  33. 
A  poetical  Defcription  of  his  wondioiu  Orb,  72. 
His  Diflance  from  the  Sony  /^. 
The  largeft  of  all  the  Planets,  73. 
Time  of  revolving  his  Orb  about  the  San,  r  j. 
Conjimdion  with  and  Oppofition  to  the  Son,  74, 
His  Appearance  through  the  Telefcope,  75. 
Inhabitants  of,  their  Size,  76. 
Made  a  potable  Figure  amongft  the  Deities  of  die  Hieathct 

World,  76  5:feq. 
The  Moons  or  Satellites  of  Jupiter,  125,  126. 
Reprefented  in  the  Orreiy,  197. 
Sec  Plate  XIX.  214. 
The  Longitude  to  be  found  by  his  Satellites,  201. 

LATITUDE  of  a  Place,  what  is  underftood  thereby,  179, 

Of  the  heavenly  Bodies,  185. 
Le^enhoeck  (Mr.)  the  great  Improver  of  the  Microfisope,  5, 
Light ningf  accounted  for,  289. 

Nature  of,  ihewn  by  Experiments,  ib,  &  290. 

A  poetical  Defcription  of,  290. 

Confidered  in  three  different  States,  294. 
Limits  of  Solar  Eclipfes,  157,   158. 

Of  Lunar,  iB, 

Reprefented  by  a  Plate,  166. 
Longitude  of  a  Place,  what  is  meant  thereby,  t8r« 

Of  the  heavenly  Bodies,  182. 

May  be  difcovered  by  Means  of  the  Satellites  of  JupttCTi 
201. 

MAGNET,  Virtue  of,  386. 

MoMilius^  an  aflronomical  Poet,  tranflated  by  Cnut,  1 70* 
His  Defcription  of  the  Horizon,  174. 

On  the  Ufe  of  the  Compafs,  17$* 

Of  the  great  Meridian,  i8o. 

Of  the  Equinoctial,  184. 

Of  the  Zodiac  and  Ecliptic,  18& 

Of  the  diflerent  Signs,  187. 

Of  the  Colurcs,  189. 

Of  the  Tropics,  19  u 

Of  the  Polar  Circles,  192* 
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^drs  I  Proportion  of  his  Revolation  about  the  Suiii  to  that 
of  the  Earthy  33. 

Period  of  his  Revolution,  66. 

Diilance  ^m  the  San,  ib. 

Orbit  about  the  Sun  delineated,  66^  6ji 

A  Diagram  reprefenting  the  fame,  70. 

Has  one  Conjunftion  only,  6j. 

His  Appearance  through  the  Telefcopc,  yo. 

The  only  Planet  above  Venus  without  Attendants,  7 1-^76* 
Mercurial  Shower,  382. 
Mercury  ;  Phsenomena  of  this  Planet  and  Venus,  27 — 34. 

Conjundion  with  the  Sun,  30 — 45 ^ 

Proportion  of  his  Revolution  about  the  Sun  to  our  Year,  33. 

As  he  appears  through  the  Telefcope,  43. 

Diftance  irom  the  Sun,  and  Magnitude,  44. 

Time  of  his  Revolution  about  the  Sun,  46. 

Confidered    mythologically    as   the    Meflenger    of  .th^ 
Gods,  47. 

Defcribed  under  the  Name  of  CjHem'uj,  ib. 

Under  the  Name  of  Hermes ^  48. 
Mtrcury^  or  Quickfilvcr,   the  moll  proper  Fluid  for  a  TLer-* 

mometer,  335. 
Meridian^  one  of  the  Circles  on  the  Armillaty  Sphere,  17a* 

Derivation  of  the  Word,   177. 

Its  Ufe  on  the  terreftrial  Globe,   178,  1794 
Meteors i  273. 
MiltoHi  on  the  Formation  of  the  Sun,  35. 

On  the  Creation  of  the  Moon,   115. 

The  Galaxy  or  Milky  Way^   144^ 
Monfoonsj  the  Caufes  of,  270.  ,   ; 

Moons  in  general,  1 1 4 —  1 3 1  < 
Moon\  pertaining  to  our  Earth,   1 14. 

Poetical  Defcription  of  her  Creation,  11^; 

Her  Diflance  from  the  Earth,  and  Magnitude,  ibi 

Time  of  her  Revolution  about  the  Earth,  116. 

Revolution  on  her  Axis,  ib. 

One  Half  of  the  Moon  never  feen  by  us,  11 8. 

A  poetical  Defcription  of  her  Phafes  and  Spots^  ii9« 

A  Scheme  of  her  Phafes,  121. 

Herri£ng  and  fetting,  122.  \ 

Her  Influence  on  the  Earth,  123. 

A  Moon-light  Night  poetically  defcribedi  124. 
>Eclipfc  of,  153. 

fler  north  and  fouth  Latitude,  i$7. 

Plane  of  her  Orbit  reprefented  by  a  little  Inftrument,  ib. 

Motion  of  her  Orbit  reprefented  on  the  Orrery,   197.  t99» 

Always  fliews  the  fame  Half  to  the  Earthy  aoQ. 
6e  3 


ORRERY,  a  Mac? 

heavenly  Bex 

*  Invented  by  D< 

A  general  Deft 

How  the  whole 

Ov/V,  tranflated  by 

the  infernal' I 

Of  the  Ga 

Of  the  Sea 

Of  the  nort 

PERIPATETICKS, 

called,  4. 

Pbienomena  of  Mercu 

Sec  a  Diagi 

Of  all  the  heaver 

P^/7/^/of  the  Moon, 

ReprefentCG 

Philo/ophy,  thelCnowh 

1  he  greatefl  Pan 

Great  Difference 

Planety  the  Charafter 

Planetarium^  a  curiou 

Shews  the  Motioi 

Mechanifm  of,  3 

A  Plate  of 

A  ftellatcd  Planet 

A  Plate  the: 
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Their  heliocentric  Motions,  87* 
Geocentric  Motions,  87,  88. 
Their  right  Afceniion,  182. 

Altitude  and  Depreffion  of,  ihewn  by  the  Orrery,  196. 
Plaits^ 

I.  Ptolomaic  and  Tycbomc  Syftems,  lo. 
II.  A  Planetarium^  adapted  to  the  Ptglomaic  Syftem,  20* 
JII.  Copernican  or  Solar  Syftem^  24. 
ly.  A  Planetarium,    (hewing  the   Phaenomena  of  the 
Copernican  Syftem,  34. 

V.  A  Diagram,  reprefenting  the  various  Phenomena 

of  Fenus  and  Mercury ^  ib. 

VI.  A  View  of  the  Wheel-work  of  the  Planetarium,  ih. 
VII.  Orbit  of  the  Planet  Mars  delineated,  70, 

VIII.  Geocentric  Planetarium,  94. 
Appendix  thereto,  ib, 
IX.  The  ftellatcd  Planetarium,  98, 
X.  A  new  Cometarium,  1 10. 
XI.  A  View  of  the  Wheel-work,  112. 
XII.  The  Sun  enlightening  the  Earth  and  Moon^  122* 

XIII.  Phafes  of  the  Moon,  130. 

XIV,  Saturn's  Satellites,  ih. 

XV.  Annual  Motion  of  the  Stars,  144* 
XVI.  Eclipfe  of  the  Sun  and  Moon,  154. 
'XVII.  Limits  of  ditto,   166. 
XVIII.  Armillary  Sphere,   192. 
;XIX.  The  Orrery,  214. 

XX.  Phafes  of  Saturn's  Ring,  ih, 
XXI.  The  Seafons  of  the  Year,  220. 
XXII.  Summer  Seafon,  230. 

XXIII.  Different  Length  of  Day  and  Night,  248. 

XXIV.  Winter  Seafon,  iL 

XXV.  A  new  eleftrical  Machine,  320.  ( 

XXVI.  Triple  Weather.Glafs,-33o. 
XXVII.  Standard  Thermometer  of  Sir  J/aac  Newton  an^ 

Farenheit,   342. 
XXVIII.  Two  new  Thermometers,  by  Lord  Cofuendifit  346. 
XXIX.  Hatukfifb  Air-Pump,  362. 
XXX.  Da*uenport*s  Air  Jump,  and  the  portable,    376. 
XXXI.  Experiments  on  the  Air-Pump,  386. 
XXXII.  Experiments  on  the  Air-Pump,   392. 
XXXIII.  Condenfcr,  Ventilator,  and  Air- Gun,  408. 
Platonics t  what  they  taught,  5. 
PokfTf    why   putring  it  upright  before  the  Grate  raifes  the 

Fire,  267. 
Polar  Circles,  172. 

A^'^ck  Via  Antar£tick>  192* 
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T§Uy  The  Ekrarion  of,  178. 

An  important  Uie  thereof,  179. 
FoUjy  Few  or  do  Inhabitants  tliere,  or  aear  them*  244. 
P6^  (Mr.)  a  Qoocatioa  6001  him,  dcfcrifaiag  the  Spring,  2i)» 
Fortahli  Air-Pomp,  3^6. 

A  Plate  of  It,  376. 
Btolomy^  hisSjrfiemofdieWarid,  9. 

Reprefented  bjr  a  Plate,  10. 

Foanded  on  Sdladoos  Reaibniag,  \\  U  feq^ 

Refoted,  17  &feq. 

The  Planetariam  adapted  to  this  Syftem,  20. 
Tump-tMork^  the  Rationale  o^^  (hewn  by  the  Air-Pompy  39S. 

No  efibntial  Difference  in  the  Parts  of  a  Pomp  for  exhaik- 
ing  Air  or  any  other  Fluid,  357. 

QUADRANT  of  Altitude,  its  Ufeon  the  terreftrial  Globe,  179* 

RAIN,  Caufcsof,  278. 

RUbman^  Profeilbr  at  Peterjbarg^  loft  his  Life  by  an  dedrical 

Shock,  319. 
Htnvley  (Mr.)  firft  made  an  Orrery  in  Perfedion,  194. 
Royal  Society,  their  Tranfadions,  6. 
Rural  Life,  poetically  defcribed,  229^ 

JSATELLITES  or  Moons,  8. 
Their  Ufe,  23. 
The  Didances  of  Jupiter's,  and  their  Revolutions  ibout 

him,  126. 
Their  Appearance  through  the  Telcfcc^,   128. 
Of  thofe  which  attend  Saturn,   127. 
Thofe  of  Jupiter  appear  all  in  a  fhnuight  Line  Eaft  and 

Weft,  129. 
Occultation  and  Eclipfe  of  the  Satellites,  130. 
Thofe  of  Jupiter,  as  reprefented  by  the  Orrery,   197. 
SaturHf  Proportion  of  his  Revolution  about  the  Sun  to  our 

Year,  33. 
His  Diilance  from  the  Sun,  79. 

The  Space  of  Time  in  which  he  revolves  about  the  Sun,  So. 
Appearance  of  this  Planet,  with  the  Ring  and  Satellites, 

through  a  refledling  Telefcope,  81  •  128. 
His  Diameter,  and  Size,  82. 
Uft  of  the  Ring  unknown,  ih. , 

His  Coniun«^ons,  Oppofitions,  Retrognidations,  &c.  li. 
Much  taken  notice  of^  by  the  Heathens  as  a  Deity,  83. 
Satellites  which  attend  this  Planet,  1 27. 
Reprcfentation  of  them  in  a  Plate,   130. 
Not  inclined,    as   thoft  of  Jupiter,  in    regaid  to   tlit 
ficUpuc,  207* 
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Their  Paralifin  of  Pofidon,  as  r^refented  by  die  Orraj^ 

208. 
Curioitt  Phafes  of  Saturn's  Ring*   as  reprdented  on  the 

Orrery,  210. 
IlluHrated  by  a  Plate,  214. 
His  Ring,  by  whom  firft  obferved,  210. 
His  Moons  difcovered   at  different  Times  by  diSer^t, 
Perfons,  211. 
teafons  of  the  Year  poetically  defcribed,  216. 
Reprcfented  by  the  Orrery,  ib,  U  fcq[. 
By  a  Plate,  220. 
Shadow,  the  Earth's,  156. 

Compafs  of  the  Moon's,  152. 
Signs  of  the  Zodiac  and  Ecliptic,   187. 
Sloane  (Sir  Hans)  his  Colleflion   of  the  CoriofitSes  and  won* 

drous  Productions  of  Nature,  6. 
Sno^,  Flakes  of,  283. 

An  amazing  Phsnomenon  to  thofe  who  come  from  (bathem 

Climes,  284. 
An  Experiment  to  fhcw  the  Nature  of  Snow,  285, 
Artificial  Snow  greatly  refembling  natural,  286, 
Solar  or  Coptrniean  Syflem,  demonilrated  by  tl^e  Planetarion^ 

25  &  fcq. 
Solflitial  CoImtg,   172. 
Solfiice,  Summer,   189. 

Winter,  ib, 
Soundy  the  Velocity  of,  z^j^. 
Sphere^  the  Do£lrine  of,   168. 

Divifion  of,   172. 
Springy  beautifully  defcribed  by  the  Poets,  218. 
Starsy  fixed  ;  al|  vifible  to  the  Eye  have  been  numbered,'  131^ 
Antient  as  well  as  modern  Philofophers  have  numbere4 

them,   132,   133. 
Piftance  of  the  Scars  irameafurably  great,  1 34. 
By  modern  Philofophers  judged  to  be  fo  many  Sons  haying 

Planets  revolving  about  them,  135. 
The  Arguments  for  this  Dodlrine  of  folar  Stars,  137. 
Twinkling  or  Scintillation  of  the  Stars  accounted  for,  139. 
How  they  differ  from  the  Planets,  ib. 
Why  called  fixed,  140. 

The  apparent  Motion  of  the  Stars  accounted  for,  ib.  &  14s, 
Obfervations  on  the  Polar  Star,   141,   142. 
What  are  called  Nebulous  Stars,   143. 
Some  are  extinft,   and  new  ones  appear,  145. 
A  Plate  reprefenting  the  apparent  annual  Motion  of  tilt 
Stars,  146. 
Storn}^  a  |>oeticai  Defcription  of,  271. 
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,  Heal  of,  accounted  for,  222  ftfeq. 
Wiiyi6pi^isgenerally  the  hotted  Month  of  the  Year,25i. 
The  Benefits  arifing  horn  the  intenfe  Heat  of  this  Scafon, 

227. 
A  poetical  Defcription  of  a  Sommer's  Noon,  239. 
Of  a  Sammer'iS  Evening*  241. 
This  Seafim  illuHrated  by  a  Plate,  230. 
Sm99  Ovi/^s  Deicription  of,  34. 

Of  the  Creatiott  of  the  Sun,  by  Ahfijt  35* 

Of  the  Spots  in  the  Sun,  36  &  feq. 

Diameter  and  Bulk,  38. 

Motion  of,  about  the  Center  or  Axis,  it. 

General  Influence  on  the  Earth,  j.o. 

A  Plate  reprefenting  the  Sun  enlightening  the  Bardi  and 

Moon,  122. 
Influence  on  the  Weather,  41,  42. 
Eclipies  of,  146  &  feq. 
Uluftrated  by  a  Plate,  154. 

TABLE,  of  the  heliocentric  Motions  of  the  Planets,  86, 
Of  their  geocentric  Motions,  88. 
Of  the  Edipfes  of  Jupiter's  firfl  Satellite,  205,  206. 
A  Method  thereby  of  difcovering  the  Di^ence  of  Meri« 
diaas,  206. 
9Vi^r#//,  the  Inventor  of,  210. 

TiurmzmettTy  an  Inllrument  to  meafure  the  Degrees  of  Heal 
and  Cold  in  the  Air,  332.  337. 
The  Raciunale  of,  333. 
Its  diflcrent  Conllru^ons,  334. 
The  propcrell  Fluid  for  it,  335. 
Of  confiderable  Ufe  in  feverifli  Caies,  357. 
/"in^mici/'s  Thermometer,  338. 
*       Various  Ufes  of  this  Inflrnment,  339,  340. 

Sir  I/amc  Newt9m^%  the  original  Standard  oif  all  ochers,  341, 

A  Plate  of  it,  342. 
A  compound  Thermometer,  Explanation  of,  343. 
The  greateft  Degree  of  Heat  will  caule  the  greateft  Var 

cancy  between  the  Quickiilver  and  Spirit,  144. 
This  explained  by  an  Example,  ib* 
The  Method  of  redifying  a  Thermometer,  345. 
Tbcm/§K  (Mr.)  his  Addrefs  to  the  Spring,  220. 
On  the  Summer,  227. 
Qn  Winter,  236. 
His  Defcription  of  Sun-rifing,  239. 
Of  Noon,  ih. 
Of  Sun-ietting,  242. 
Of  the  Amtta  B^rtaUst  291. 

Of  a  TVxundcx  Sxs^im^  i^v 
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fbtrnder,  in  what  it  confifts,  291,  2f  2. 

A  poeticd-DcTcripdon  of  a  Thunder-Storm,  292,  29}* 

Thunder-Bolty  feme  Account  of,  293. 
TraJe  Winds,  a  general  Account  of  them,  269,  .     . 

yr/>i^Weathcr-Glafs,  524. 

A  Plate  of  it,  330. 
Trepic  of  Cancer,  172.  190. 

Of  Capricorn,  i&.  '     • 

^chc,  his  Syllem  of  the  World,  widi  a  Scheme  thfareof,  ^o. 

VAPOURS,  what  they  are,  257. 

Why  they  rife  from  the  Eartii,  Morning  and  Evetdn^,  f $S«' 
The  phyfical  Caufe  of  their  Alcent,  274- 
Appear  under  the  Form  of  Clouds  variegated  with  Co- 
lours, 276. 
FtMiilatorj  a  Machine  for  £fcharging  noxious  Air  from  doft 
Rooms,  407.  ^  ^  t 

Defcription  of  a  Model  of  one  in  Glafs,  407,  408L 
A  Plate  thereof,  ib. 
Finns ;  Motions  of  this  Planet,  20. 

Her  Appearance  on  the  Sub*s  Pact  in  ^761,  24^ 

Tranfit  of,  in  1769,  iL 

Phenomena  of  Mercury  and  Venus,  27. 

Reprefented  by  a  Diagram,  34. 

Proportion  of  the  Penod  of  her  Revolution  to  that  of  our 

Year,  33. 
Her  greatefl  Elongation  and  Conjundion,  49. 
Why  called  the  Morning  and  Evening  Star,  iL 
Her  apparent  and  retrograde  Motion,  51,  52. 
Her  Appearance  at  inferior  and  fuperior  ConjundUons,  53* 
Diflance  of  her  Orbit  from  the  Sun,  54. 
Her  Magnitude,  55;. 
Firgil^    tranUated  by  Dryden^  hb  Obfervatioas  on  the  Sun's 
Influence  on  the  Weather,  41,  42. 
On  future  Events,  ib. 
Jlis  Defcription  of  Mercury,  as  Meflenger  of  the  Gods, 
47,  48. 
Of  ^neas's  Defcent  to  the  bfemal  Regions,  62. 
Of  the  golden  Age,  84. 
Of  a  (hooting  or  falling  Star,  146. 
Of  the  Poles,  193. 
Of  the  Spring,  218. 
Of  the  Winter,  234^ 
Of  a  Storm,  271. 
Of  a  Shower  of  Hail,  288. 

% 
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tXNIVERSEf  what  is  underftood  thocby,  8.  ii« 
Refleftioiu  on  its  Immenfitjr*  163. 

WATER,  not  tlie  proper  Fluid  for  a  Thermometer,  354. 
Weight  of  Air,  327. 

fFimdst  the  Theory  of,  well  nigh  pofeded  by  Dr.  HaBtyt  6.  275* 
.  Definition  of  Wind,  265 . 
Advanti^esof,  innumerable,  269. 
The  Influent  of  the  Moon  one  principal  Caufe  of  Wind^ 
272. 
JP7jtf«r,  Cades  of  the  increafing  Coldnefi  of  this  Seafbn,  232. 
Poetical  Deicriptions  of,  233  &  /eq. 
Tranfition  from  Winter   to  Spring,   repreiented  in  the 

Orrery,  24  c. 
This  Seafoa  illufbated  by  a  Plate,  248. 
WtrUf,  Plurality  of,  163. 

20DIAC,  1 86. 

Signs  of,  divided  into  Winter  and  Summer,  Hm 
A  poeti^  Dcicription  of  them,  187. 
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